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FOREST RESEARCH IN INDIA, 
1934-35. 


PARTI.— THE FOREST RESEARCH INSTITUIE. 


CHAFEBB L--GENEBAL BEVIEW. 


Woxk vm continued in accordance vith tlie sanctioned programme 
and all urgent problems submitted to the Besearoh Institute were attend- 
ed to. The Board of Forestry which met in October 1934 considered 
the necessary co-operation in research between the Provinces and the 
Forest Besearoh l^titu^o and the advancement of forestry in India. 


SUtnculiutal Branch. — The most impormnt event of the year was 
the 4tii Silvicultural Oonforonce held during the year. This was attend- 
ed by 35 delegates representing all the Provinces and most of the import- 
ant Indian States. Important decisions were taken regarding research 
methods and a large fidd of silvicultural work was covered* 

The investigations on various silvicultural problems were continued 
in accordance with the triennial programme and satisfoctory advance 
was recorded in several dictions. 


The severe frost of January 1036 killed many plants down to the 
ground and vitiated important experiments in the Demonstration 
Area. The teak experimental plantations have been almost entirely 
destroyed. 

The all-Bidian teak seed origin investigation has been taken a stop 
further and is likely to provide valuable data for areas where all seed 
has to be imported. 

Statistical work shows a steady increase and the staff was fully 
occupied in computing data of sample plot files received from the pro- 
vinces. The number of permanent sample plots has increased from 
^246 in 1930-31 to 1502 in 1934-35. 

, The year under review records completion of a note on ** Forest 
'Types ” now in the press. 

The photographic section records important additions of pints, 
lahtocn ^des and cinoma films. Slides and films wore lent to a few 



DitUodbI Fozesb Officoxs and tbe ^oicst Beseaxch Tnstitiite ananged 
for a public leotoze on tbo utility of forests in Eotdwaxn illnstiated \nth 
lantom slides. 

The Ooylon Government obf ained tbe services of Hr. H. 0. Ghampion« 
the Central Silvioultarist, for about four months to adviso them regaid- 
ing forest poli< 7 . 

Bijianieal Brandi * — ^The systematic study of 6e^*czal important tree 
species m particular DipCerocaipocroc and Tenmnaluis tnis continued, 
^ero VOS a further addition of 3^560 sheets to the herbarium and 1|258 
spcoimons nrere distributed to various museums in fordign countries 
on an exchange basis. The cord indexing of periodicals and books on 
botamoal subjects Tms brou^t up to date. The Botanist spent a good 
deal of his time in identifying i^dmens and ans^uering technical enquiries 
on botanical subjects from forest officers all over India. The detenmna* 
tion of the Hydrogen ion vnlne of forest sub xnth reference to problems 
of regeneration in the Kuln divirion of the Fonjob received attention. 
The President bos to thank Dr. HcEcnrie Taylor of the Irrigation 
Research Institute, Lahorej for his very valuable services in tbb 
im*estigation. Hu work b being publbhed as a forest record. 

In mycology the investigation of the shbham root disease has been 
closed a^ a report ia being written up. The Hycologist continued his 
irn’cstigafions of rust dbeaso on conifoiB in Chokiata and a large oollec' 
tion of possible alternate hosts was made. 

j^nfoinriq^p.— The entomological branch has maintained a high out- 
put in the fields of pure entomologji forest protection and the utifiso- 
tion of timber. Bomo of the nssnlts have appeared in the twonty-thicQ 
articles publbhed during the year. 

The rriativo importance of insects, fungi and other iaofois in the 
dyihg-oS of Shorea robusta was investigated with the ccmclarion that 
only one insect^ Hoplooeratnbifx spinieornis, b oapabb of IdUing healthy 
trees. Measures for the protection of standing sal trees from damage 
by seoondary borers were successfully appfied. 

Biolo£^l woric on the borer pests of living trees, such os the Phassur 
borer of teal^ oncal 3 rptaB and cryptomeiia, the Ettigmena and CJgifo- 
trachdua borers of bamboo, show ^at offbetive control can be obtained 
by modification or ccireot application of silvianltiinil measures. 

Dr. Beeson’s demonstration that the principles of biolo^cal control 
can be ap^ed to teak plantations for protection against defolbtoia 
introduces what u probably the solution to all the ptohlems of pest 
suppression in “pure” plantations. Most of the remedies can he^' 
attained by sQvionltuxal c^eratioDB if these are supplemented by the 
introduction of paiarites and predators. 
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Boiois of logs, of plywood aud plaukiug and of fimbcr in salt wafpor. 
Lave been investigated aud measurcb Lave been devised for redtxction 
of tLo damage caused by them. Mr. Gardner s taxonomic studios of 
tbe larval stagosi of borcis have removed many of the difficnltics oonneot- 
cd with their identification. 

Special attention has been paid to a pchl of ohamp plantations, 
JJfoal^is functi^ra^ the seasonal history of which has been worked 
out, and to the coonomio impoitaiicc of cutwonns and codcehafeni 
in coniferous forests. 

About 25,000 inbcots were bred m the Dcliza Dun insoctax}* and 570 
new species were added to the InsUtuto collcotion. 

Economic Branch , — ^Tho Institute lias lost the services of Mr, L. N. 
Seaman who had initiated all the work done on the testing of In^an 
Timbeis and whoso association with the Institute over a long period of 
years has been very valuable. Before leaving Mr. Seaman was able 
to complete his proposals for the grading of teak squares, A work 
which involved the assessment and valuation of defects in 6,000 teak 
squares^ the property of tlic leading Buima firms. This matter is now 
under the considoiatiou of the films concerned and it is hoped tlmt a 
standard classification throughout the trade will soon bo an accomplish- 
ed fact. 

A further meeting of the Baman Oommittoe to consider the treating 
of timber wiili Asou *’ was held at l^nila in Juno 193i and a good deal 
of correspondence has taken place legardmg treated telegraph poles. 
A largo ospcnmontal treatment of railw*ay bleepers will be undortoken. 

The President convened a mcctiug of all the pulp and paper interests 
of India in Calcutta in March 1935 to consider what rese«uch should bo 
carried out at Dclira Dun. It is a pleasure to iccoxd that this conference 
was most successful. 

Di. Kapiii'b oxporimcufb on seasoning have considoiably reduced 
the cost of this process in which many people arc now becoming inter- 
ested. One of the most impoitant iniTstigations in liand is the 
suitability of Indian woods for vcnccr and considerable progress was 
mode. A certain amount of interest vras also shown in the commer- 
cial application of our work. 

The services of the wood toolmologibt coutmuod to be in much icqucsl 
with the public and various Oovommoni departments and the day to 
day enquiries liavo increased contidciably so much so that it is diflicult 
to find time for the itomb of research down in the triennial programme. 

Ndt much headway can be made with tlio limited stai! avaQablo 
ill the minor products bcctioii. Sonic progca»s h recorded in the 
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eollectioii of infonnation of important forest drugs and the onlttva- 
tion of some of those ttos continued. 


OhmUlry Branch , — Daring tho year under report investigation* 
on vrhiolL yields tho valoablo insccticido rotenono, have been 

continued. Of the several species examined D, dliptiea from Assam 
has been found to oon oin over 2 per cent^ of zotenone and may be 
dassed amongst the good quality commoroial Derns. This is important 
fdnee it c^ciib up tho possibility of its oulti^'ution on commercial lines. 
Investigation on other plants, reputed to act os fitii penson, have also 
yidded intorosting results. 

The study of tho Lavrinacca fats has been continued 'with a view to 
find possible indigenous sources of lautic add. This investigation 
assumes a certain amount of importance in view of the fact that sodium 
lauxyl sulphate is bang oactensivoly employed as a base for new deter* 
gents. 


A study of tho fluotesoonco of wood under ultra violet light was made 
and tho results in some oases are so striking that it is bdioved that 
aystematio study of this phenomena ootidating the nature of fluorescence 
with the constitution of timber and its anatomical stnietiirc may prove 
of value as an aid to identification. A coloured plate was published in 
the April number of tho Jndton Forester, 1935. 


Ur. G. G. T^vor was Ficddent of tiie Institute during tiie year; 
he widios to thank all members of the staff for their loyal co-qpemtion 
in tho advancement of focost xeseardt in spite of the somewhat limited 
funds avaflablo for the purpose. 



CHAPTER n,-SILVICULTURE BRANCH, 


L-EXPERIMENTAL SILVICULTURE. 

(i) Gcncral. 

Tho following publications dealing with Exponmontal results obtain- 
ed at tho Now Forest W'oro published during 1934-36. 

1. Gold weather planting in North India (Forest BuUotin Nn. 86). 

2. Seasonal Progress of Hoiglit Growth in Trees (Forest Bulletin 

No. 88). 

3. Tho oScot of dofoliarion on tho incroment of took soptings (Forest 

Bulletin No. 89). 

4. A noto on tho uso of papor tubes in planting (Indian Forester, 

January 1935). 

Several of the investigations, however, are completed or sufBoiently 
advanced to permit of useful deductions being drawn and they arc being 
written up. Forest Bullotin No, 41 (“ A note on tho Weights ot Seeds *’) 
has been revised and is almost ready for publication. 

(ii) Natoral Regcncration. 

The study of annual seed production and fertility of individual trees 
of ^ncj^eissus latifolia (Expt. No. 44) was continued for the 7th year. 
Although seeding had been profuse, a severe hail-storm dostre^ed tho 
seed crop almost completely before it was ready for coIloctioxL 

The seed crop from individual trees of Shorea fobusta^ Pinus longifolia 
and Teminalia tomentosa (Ei^orimont No. 10) wore again recoded. 
1931 was a good seed year for tiio lost two spcdcs, but sal did not 
produce any seed. These records will have to bo continued for several 
years more before conclusions can bo arrived at with any precision. 

(iii) iNVESnOATIOK OK SECDB. 

(а) Seed tffcighmenis and germination feste.— Dnnng tho year, 121 

woighmonts were made including 26 new species and germination tests 
of 77 species were recorded. ) 

(б) Effcd of size of seed on germination and groioth of seedlings,-^ 
Tho Experiment (No. 67) was oarriod out with Terminalia tonfentosa 
in 1934. Seeds were graded into 4 diameter classes before sowings and 
tiie experiment showed that tho bigger tho seed tho bettor tho'rosult, 
both in rdspeot of germination as wall as in height growth. r 



(c) Seed storage . — species were added to tlie list under inTcstigs- 
ticm, ms., Aeada eatechu and Acer caesium. 

Seeds of Acacia eatechu and Bombax malobarieum stored ^lumy 
bags faded to geeminate after 2 yeois ; the seeds were found to have 
become rotten ; seeds stored m sealed tins shewed 2 per oen't. and 37 
per oent. genmnation leapeotively. Cinnamomuin campic/r^f after 
having been stored in gunny bags and in sealed tins for 2 years^ failed to 
germinate m both oases. SMeidhera trijuga and ilfelio azedafach gave 
19 par oent, and 71 per cent, getmination xe^eotirely after 2 years* 
storage in sealed tins» and 2 per cent, and 20 per cent. leQ’eotiTdy 
after the same period in gunny bags. 

In general, if seeds are to be kept th^ should m mo^i cases bo 
padred in sealed tins and not in bags. 

(it) IzrTEBUGaXIOK ON SEEDUNGS. 

The mor^ologioal seedlmg studies as reproduced in TroUP^c Siivi- 
culture cf Indian Trees were completed for 10 qieoies, namely ; — 

Alstonia seftoluns, Canarium bevgalensts, Oanarium siriaunu Bugenia 
graiidis, Sunetenia macrophgUa, Terminalia citrina, TerminaJia panicuhta^ 
Bursara serrata» Tecoma mdidaia and Boekmeria regulosa* 

(v) Investioation ok trees and chops. 

(a) Seaeonat course of height groudh, — ^The compilation u'Ork on 16 
oommon Indian species baa been published {vide Forest Bulletif^ No. 88). 
The mvestigation is being continued. 

(b) Phcnclogical data. — ^Obsexvationb weie continued on l6 species. 
Piehnunaiy oompilation work has been done, but detailed analysis 
remains pending. 

(c) Inhetitance of tudtvidual oftaiuof^rs.— Plants from seeds of known 
figured and unfiguied 2'emfi*aZta iomentosa trees of ^outh Ipdui were 
raised in pots and planted out during the cold veathei . Plants of Pinus 
lofig\fdlia raised frem seed from trees with varying xesm yitiding ca^mty 
were planted with a view to detemdiung whether the icsili yielding 
capaoify is a hereditary ohoiaoter. 

(d) Jn/ieritunce qf dtmatic race eharadere. — The All-India teak seed 
experiment^ dmt'fing with eleven nTiginn , jg being kept undti observa- 
tion for detailed study as regards phonology. 

Ordinary 0 geode thinning weio oaiiied out in Acacia catechu in 
both local and Burma origins. Burma nri gin is decidedly better than 
the local origin both in h eig h t as wdl as in diametor growth* and the 
noticodblc diCeicneo in the coloui of the foliage hetweon the two odgios 
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IB maintainod, the Burnia plants being light ydlowish giccn and tlic local 
plants dark green. The hcortwood from both the origins is bring examin- 
ed by the Bio-ohemisl for outoh content. 

(e) Inheritance of physiological race cAaraefers.— Small plantations of 
Butea and Schleichera forms reported to behave diilorontly under lac 
cnltorc were being kept under observation. Most of the plants have 
been badly affected by the lost frost. 

(f) jSoi7 quality class indicafors.— The quadrats in plantations of 
different important speoies in the Demonstration Area were continued, 
and mapping has been done up to date. The results await analysis. 

(p) Congestion in bamboo clumps.— This c^eriment (Ko. 8} was 
laid out in the EaEpcrimental garden in July 1934, to study causes of 
congestion in bamboo. Fellings have been carried out according to 
prescribed treatments during the year under review and it is too early 
to give any conclusions yet 

(Zt) Root competition.— The investigation in pal and chir to study the 
effect of root competition of the suppressed and dominated stems on the 
dominant trees is still in progress. 

(i) Thinnings in young plantations. — The two sets of plots laid out 
in the 1925 ohir plantation and reported in last year arc still under 
observation. 

Pruning versus natufal cleaning.— bO comparable pairs of trees 
in tiio 192G cliir plantation area wcic selected, one sot was pinned while 
the other was left to nature as a control. 

(Z;) Tubist in Pinus longifdlia. — ^In the 192G planlatioii of Jvnngia 
and Hazara origins, 20 plants of each origin were subjected in 1931, 
to each of the following toatments (1) Partial barking, (2) Topping, 
(3) Binding and (4) Contiol, to determine whctlioi such nial-treatment 
causes any increase in the occurrence of twist. 

A thinning of plants raised in 1928 by souing seeds collected from 
bclcctcd twisted trees, nas done in Fcbruniy 1935, and the saplings 
removed are being examined. 

Pot plants laiscd in 1934 iiom X-iay treated seeds, udtli and without 
water tieatmcnt in 16 different ways, were planted out during the 
following cold breather in the Domonstmtion Area, \«itli a view to 
ascertain whether X-ray treatment causes any twist in the plants so 
raised. 

(vi) AnTinoxAL Bcounebatiok. 

Weather conditions affecting losiilts were as follows : — 

The 1933 rains were exceptionally good and well distributed The 
following cold weathoi had a normal rainfall and a severe frost. The 
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193^ moDBOOii bxoko out on tlio 17th Juno and rains iroce regular up 
to September. 

The 1931-95 cold woatlior was marked bj a fnirlj good rainfall but 
a verf sevoro frost occurred on the 15th, ICth and 17th January 
1935 resulting m heavy casualties in plants, ospcciaUy in teak, 5Aorca 
rebusta, Dalberyw httfelia and TerminaUa tomentosa. 

(o) Xtfic roioiRps.-— V aiioiis species wore tried both in riiado and in 
the open m 1931, but only a few qpoclca^ vie. — Erylhrituz suberosag 
hum vanegaUi and ^allofus phiUppinsMis gave companitively good 
results. 

(b) ibiinr entire franspZaitftnp tn the open.-«-Tho following species 
wero tned m 1931, the survival poicentageac the end of the year bring 
given m brackets : — 

^ CedreJa toona (76), Lapentromia Jlos^mae (99), htallotus phSip- 
ptficnsis (63), Pterospermum ceerifolium (97), Tcmifnalia aouna (79) 
and JSchima uaUidtn (nif)- 

As regards plants put out in 1033, the foUouing results indicate the 
Burvivol percentage nt the end of lat and 2nd growing seasons respoo- 
nvely :-^aruga pinnata (90 — 35), j^ennea praitdis (98 — ^92), Plemarpus 
mmupium (87 — 63), Jfnrinluspambffi (83— nif), iSoymiifu/ebn/uga (95— 
nil) and Cassia stamea (61— nil), il/. pambfii died due to hot weather of 
1934, and S. ftbrifuga and (7. stamea wero kQled back owing to severe 
frost dunng February 1931. 

Sinoo the last enumozation, the soveio frost in January 1933 hag 
kilbd all the plants down to the ground level except MacMus gamtHii 
which hod already died earlier in the hot weather of 1931 and Sepmiia 
fArifupa and Cassta siamoa which had died in. the 1931 frost or in the 
sabsequent hot weather. 

(o) ihzi'ns citfire fnznsphrnfitip tn beared fines.— The following ^ries 
wm put out in 1931, the surnval percentage at the end of tiio year 
bring given in brackets 

^ Oeirda foona (69), Jktgerriroemta jfos-n|ipnae (100), ilfalfrius 
psnensis (83), Ftero^ermum aeearifolium (91) and Schxma itaHus^ii (15)* 

For the aperies tried in 1033, the following fignres riiew the fall in 
Botvival percentage during the 2nd growing season 

Sc^chera trijuga (76 to 11), Cassia siamca (40 to ml) and ifacAfliis 
pambZii (98 to 70). Cassia siamea was all killed out by the frost of 
Febmaiy 1931i 

(cQ Winter entire transplanting in the open and deared Zincs.— It was 
mentioned in last year's report that oat of the six aperies pat out in 
December 1932 only three survived up to Daoomber 1933. Further 
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obseivation a year after (December 1934) Aox^eA that the survival 
percentage of Chhroxylon sicietenia dropped from 5 to 0, of Lannea 
gnmdis from 47 to 41 and of iSo^ida fehnfuga from 26 to 19. The 
qpeoies reported to have been added in January 1934 {Pteroapemum 

Terminalia q»p.) did not survive on account of frost. 

The following ^edes were planted out in January 1935, viz . — 
Eugenia jamhohna, E. operculaia, Litsaea polgantha, Terminalia chAuh 
and Terminalia paniculata. 

AU these ^ecies, esoopt T. chdrulat were also tried in cleared lines. 

(e) Winter stump planting in (he open and cleared lines. — ^The only 
three species report ^ast year to have survived of tlio 1932 December 
ezperimentiB showed the following percentage of survivals at the close 
of 1933 and 1934 (figures in brackets) i^Erythrina auberosa (84 to 66), 
Bauhinia retusa (74 to 64), B. variegata (64 to 64). 

In January 1934, the following qiccies were put out and survival 
percentage in November 1934 is given in brackets against each 
species : — 

Oupenia dalbergioides (24), Stereospermum suaveolens (89), Celtis 
tetranda (51), Cedrda toona (38) and Eugenia opercuhta {nil). The 
last ^eoies was not a success on account of frost. 

The following seven qiccies were added during January 1936 : — 
Pterospermum oeenyblium, Chickrassia tabularis. Acacia modcsto, Litsaea 
polgantha, Prosopis julijlcrat Trema nudtjlora and Acacia catechu. Of 
the four ^coies tried in cleared lines in January 1934, only Oupeaia 
dalbergioides survived (21 per cent,). 

Species planted out in January 1935 in the open, were also tried in 
cleared linos with the addition of Chloroxglon swietenia. 

(f) Bains stump planting in (he open.^Tho following results wore 
obtained at the end of the second growing season witli specios tried in 
1933, the figures in brackets giving survival percentage at the end of 
the 1st and 2nd seasons respectivoly : — 

Orewia ehstica (97 — ^94), Olca glandulifera (67 — niV^), Terminalia 
chdmla (97 — ^78), Zylia ayhearpa (66 — nt I*^), Eugenia operculaia (100 — 
100), Ougenia dalbergioides (76<^2), Shorca talura (91 — ^7**^), EryArina 
siib^sa (93—45), Acacia mrbioa (76 — nil^) and Oaruga pinnata (98 
— 66 ). 

The species put out during the rains of 1934 are mentioned below, 
givix^ their survival percentage at the end of the year in braokots : 

Olea glandulifera (60), Cassia siamea (86), Stereospermum suaveolens 
(Stumps 99, root sections 97), Chloroxglon sxoictenia (83), blallolus 


*Whera tho aarvivnl neicontago at tlio and of tho 2nd yea*' lia« boon ffhoa’n as n\l 
with an utcrisk tho wlioiosalo casnally was duo to tho eovero frost of Fohmaiy 1034 
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^Uippintims (98 in one case and 76 in anoliher), Teminalia die&u2ia 
(86) and Frosopis juUflaru (79). 

The last observation daring Febmazy-Uaibh 1936 showed that most 
of these speoies have been wholly or partially frosted during the last 
rold weather. How far these will revive will be watdhed with interest. 

(g) Bains slump ^anUng in elsared lines,— Pho^ hsinesiana and 
Jlf aZh^us pJiilippitiensis 'neie pat oat in July 1934^ survival percentage 
m December 1934 being 70 and 89 zespeotirdy. Aa regards he^t 
growth, there is a progressive dimumtion for each date later tiian the 
12tii Hay. The in&ations are, tiierefoie, that stamps should be planted 
at the eariiest date at whibh a reasonably high percentage of soccess 
can be obtained, namely three weelcB before the breok of the lains in 
this experiments By so doing an inotease of over 80 per cent, in h^ght 
growth is obtained in the first season with oortespondingly greater dhances 
of estahlishment and rednoed casnalties in the second and sabseqaent 
seasons. 

(h) Storage ef sHumps hrfore pZantiny.— Esqieriments were earned 
out on the lines of the previoos year. 250 teak stumps of different 
diameters, prepared on 3rd July 1934, were jdanted out in compatahle 
lots of 60 stumps after an exposure up to 20 days to sun. rain and wind, 
on a cement floor in wire shelter. There uas more or less xain on 14 
of the 20 days. At the end of the growing season the survival percentage 
was 94, 90, 78, 56 and 18 ; and corresponding average hei^t 7-1', 
6-7'. 6-3', 6-1' and 4-0'. for stomps exposed for 0, 4, 8, IS and 20 dajs 
re^eotivelv, further oonfizming last yeax^a (as well as earlier) conolu- 
sions as to the exoeptional vitality of teak stumps. 

For 250 teak stamps stored and rimilarly pirated out in 1933 {vide 
last year’s report) the survival percentage at the end of the second grow- 
ing season was 98, 100, 98, 86 and 70, with oorre^oading average hrights 
of 40-6', 42-7', 38-6', 37*7' and 82'8' le^ectivety. 

(i) Baiig planting of stumps mthout irrigation , — Teak stunqu have 
been planted fortmghtiy amce the 15tii January 1936, both in the open 
as w^ as in cleared lines. It is too early to note results yet. 

For teak stumps planted forbni^tly from the 27th Janno^ 1934 to 
27th Sq»tember 1934, the survival percentage after one growing season 
was 48. 44, 44, 64. 62, 66, 64, 76, 88, 100, 92. 92, 84, 80, 72. 16 and 0 
with CQnesponding average heists 12-8', 13-9', 18-2', 16-6*, 16-5*, 
14-6', 14-9', 17-7', 13-9', 11-6', 9-7', 7-9', fi-O*, 3-7', S-O*. 2-0' and O'. 

It would appear from the above results that stumps pirated between 
the 27th May and the break of rains (2l8t June) give much higher percent- 
age of survival than those planted out earlier, c.y., Februo^-Miiroh. 

(^') Comparison of nuTsery stock and natural seedlings : Eugenia 
jambohx 7UZ.— For plants raised from the nursery planted out in 1932, 
the survival percentage at the end of each growing season varied from 
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90 to 75 to 68 up to the third season ; for (hose of natural seedlings 
planted out the same time the percentage varied from 90 to 52 to 45, 
there being no significant difference in hei^t, 

(h) Oomparison of nursery and forest slumpa.^Eugenia jambohna 
was fried in 1933. At the end of the let growing season surviTal was 
cent, per cent, for both, but at the end of the second growing season the 
percentage fdl to 80 and 90 reqpectivelj ; the average height of the 
nursery grown stamps was worked out to be 18-6', while that of the 
forest stumps was 17-9'. 

(I) Comparison of souings, transplants and slumps , — ^The foDowing 
is the record of observations at the end of the third growing season for 
the four ^eoies tested in 1932 : — 

Gmelina arborea was concluded in August 1934 on account of its 
having been attacked by some unknown disease still under investiga- 
tion. 

Tectona graniis was planted out as entire transplants and stumps 
in standard pits and only as stumps in crowbar holes. As regards 
Acacta catechu, Bauhinia variegaia and Bonihaa; malabaricum raised 
by direct sowing, entire tTanq)lanting and stump planting, all in pits, 
the following tabular statement summarises their results at the end of 
1st, 2nd and 3rd growing seasons. 


Speoies. 

i 

1 

Method (fcoving 
or tittiuplantfng.) 

1 SuBviVAL rsrcmiuQE. 

1 

Avorage 
height in 

lot 

year. 

Snd 

ycai. 

3rd 

yeai. 

inches at the 
end of tho 
Srdyear. 

STsefona snindi$ 

Entires in plU • 

70 

37 

37 

62<0 


Stump pUnting in 
standard pita. 

08 

08 

08 

83-1 


Stomp planting m 
crowbar hdUa. 

03 

OS 

02 

70-4 

Acacia eaUthv . 

nireot sowing 

03 

83 

80 

608 


Entire tzanaplantlng 

83 

80 

80 

dl-6 


Stump planting 

es 

43 

43 

82-0 

AittAftiia larispa/a . 

Direot sowing 

200 

100 

08 

006 


Entire fianaplantiiig 

06 

87 

87 

600 


Stump planting • 

200 


08 

86*1 

Bomhax malabaricHm ' 

Direot sowing . 

95 


00 

11-3 


Entire transplanting 

06 

68 

68 

10-0 

1 

Stomp planting • 

06 

88 

88 

24-3 
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#r/rifi Vr • nr#* rdiM ir JHy ll«*l, 77 Hr »»inhrl JM•^c^^.(^t•f nS'r 
f r»* p ■*•■< n rr tt a*" follw* :— 

/r»* vi II j* I ^V/jr 1 to fnr tltmt •ouipp, CO for pRlir*' tnr'^phtttirC 
ar/1 7^ for ti'iv^p I»l\n!i! r, 

i»» /« f fil, 9^ nwl CO 5ft 

rro-iUnr li'A-*, "^unp p'ntMie in ptanOrtM! j>I*p m' 1 ii.tw* tran*p'‘int* 
ir.p in * 1 * 1 ^ l4r'l pif* r^**! ^i*Urly. 

(f ) j ^ ^Tl*» »tnHI phtifttinn nf .1. 

/f:»*in r.n A in i< in fwvl •‘orOitinn hi%mp alrruly aftninH! 

A rmr Mirn } rjp} i of V-h*^ 

Aiin*i«*r “ri \\ of •!. wrn in Jisly lO'iiO 

Imt no t of t7» p'lM^ vir^ )»y irfi*'* Br*t^ diirinj: 1JC0 31. 

Tl o** i» It riinhftl nn* rroMn;: quili mpII, ^a\inI; attainpil a l*ctc1it of 
O'-G". 

<viil StT'rnv vouk. 

Tl r ''vH rrop on ^•‘p^Wlllr in fl p Dnn Vnll^y Wriy pood 
durns lh»* \i ir, Stork of variots^ «pc^ir^ tr« rtiwl for 0 <p io tko 
rx^irirn'ot i1 (tirifn. n»prnn'-nt« ohk typ**- of nur»rty 

1»n 1 fprotilimr diffrmil d*'et^r't of Hindr) to •■tndy tVnr rflict 

on !:*'’non'*t»on and pronth om ratTi**'! out in th^ niir'^ty \iitli tlir 
folhuittr np4»r* 

•fcfir'i The conHo'ion* ilrav.n nrp ii« follows J— 

(n) In tlip lv*d, p»nnimt5nn connvtnrwl li*t of nil oritb 

tliP ri'^iilt tknt p^*nt' «riv vpjy pnirtll. 

Gcmitnnfiim in Hivliwl b"<N comm^nw! fnirly oarly, and wa* 
compute if nt th** ^\mt tiniv' 

(A) Gcrminiitinn W'-t «n(I**r ft tin 'bnifp, i^linp* oc'n' ao derw 
at to damp off in patches olirrr they tictr \rry tliiftk. 

(c) Till" linl unrlnr n bnttAn ftlindr vn^ tliinly <tock«l ftH over due 

to CTre^«ivo rim pet t ini; in ; it wn^ ljf iter stockwl than the 
one nndcr thafclu 

(d) The bed nitli n thntrli dmdo started fnirly ncH hut later on 

tho Fecdlinp^ new* ftlmcMst entirely df‘‘tToycd hy drip. 

(Ttii) M15Cl:LU\^Tor8. 

(o) Isiftri of tlifoliatwn on diatrftir 4ntrnr of f/wt.— The results of 
thin oNporinient hove lieen published in Fote<t Bulletin No- 89. It 
tins found tlial three defoliations in a e»*ftson rcMillwl in a GO to 70 per 
cent. loM of nomal increment in height, basal area and volume. A 
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fonrfih defoliation resulted in o 60 per cent, mortalxfy and a loss of 66 
to 75 per cent, of the normal increment. Further losses of appnndmately 
60 per oent. occnired in the second year in trees defoliated three times 
in tiro years in succesaion. 

(6) Method working bamhooe for masimum auttainei yield in quantity 
and value.— -All the provincial plots, initiated by the Expeiimentel 
Assistant in co-operation irith the Provincial Beseoroh Officers, are being 
maintained by the latter on approved lines. Notes on observations or 
onltnial operations from time to time are being passed on to the Forest 
Besearch Institnte for record and necessary compibtion. Only the 
plots irathin the Hoshiarpiir division in tiie Punjab \rere remeasured 

a field Assistant of the Central Sflvionlturist during the year. 

(c) The aJJrlndia teak seed origin inveatigation^^A sununaiy of the 
results obtained so for from the all-India teak seed origin experiments 
organised by the Forest Besearoh Institute has been compiled and Tras 
ciroulated at the time of the 4th Silvicultural Conference held in October 
1934 (ttde pages 119-122 of the printed proceedings of the said con- 
ference). 

(ix) BsOLAUATIOir ASD aXFOHESXAXIOK. 

The year under review proved fatal to teak, Dalbergia latifolia and 
TeminoZtd Umentoaa in the experimental area on account of frost. 
Even local ^ecies like sal, Bombax malabaincum and ASAtzia ftocera 
suffered sevody. 

Four oompartmenta in which Qmdina arborea had been killed out hy 
disease were given out for taungya cultivation during 1933. The com- 
paxtments were sown in lines 10' apart with Acacia catechu during the 
rains of 1934. 

(a) Sal working ctmZe.— Two compartments ot about 1*6 acres were 
sown with Gorakhpur large and small seeded sal. The plants are in a 
healthy condition and were not affected by the frost as th^ had been 
given adequate protection by shades during the winter. 

Bialiks occurring in compartments containing sal plants of local, 
Haldwani, and Hoshiaipur seed origins were filled up by direct sowing 
during the last rains. 

(b) Pinua hngifolia worUtig ctmZe.— Casualties were replaced with 
Himia, Nainital and Lansdowne origins during the rains. 

A light C-grade thinning was carried out over the whole area of the 
1926 and 1926 plantations, and a systematic pruning of selected stems 
was done in 6 of these compartments daring the cold weather of 1934-36. 

(c) Roaewood working circle.— -The attack of Aaeomgcete fungi on 
rosewood and the very severe frost of January 1935 have again damaged 

B 
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plantB veiy fsonmdenibly. Constant lailuxes mUi this speo&es dnxing 
the past faw yeaie liave led to the oonoliiBion that no fnxther attempts 
at growing it here axe justified, Natnzal nbsoo will be allowed to take 
its place. 


nL-STATISlICAL WORK. 


(i) Yxeu> xabxss. 


Stand tables giving the distribution of trees by diameters in crops 
of different ages were prepared for Shorea tehifria coppiee to sopidement 
the exiBtang yield table. 

The lecards of a number of oomporative thinwingg sample plots in 
Bihar and Onssa and Madras were analysed for initial oomparabiliiy. 
The stataatical problems oonnected with the Madras set have been put 
befeiia l^ofessor P. 0. Mahalanobis of the PkesMency College, Goloutta, 
for his ppinions regarding the most satisfactoxy methods of analysing 
them. 


Von Wulfing’s yidd tables for teak plantations in Java were converted 
from metno nmts to fret and indhes, th^ were adapted to the atandaida 
and mode of pcesentation of the Indian teak ^ntation yield tablaa 
and were paUished as Forest BuDetin No. 87. 

The lontine work of oampnting the data in the standard sample 
plot files received from the provinces occupied os usual most of the 
time of the oampnting Bta£ 275 files were received during the year 
for computation, and 514 plot files were aotnally oompated» thereby 
considerably reducing oxEeazs. 

The total number of sample plots maintainied is steadily imsEeating 
as the fbUowing statement shows. 

Ko.ofper^ 


Tear. 


BUpleptrta 

mslntained. 


1080 -Sl 

1831^ 

1032.38 

1038-34 

103448 


14S7 ' 

1,476 

M7S 

IJBK» 


Of these plots 364 ore in the United Provinces and 326 in Burma, 
the remainder being in other parts of BritMli India. In addition to the 
above 332 temporary sample plots have been measured np to date. 


(ii) VoziiniE TjmLEs. 

A local volume table for Pleroeatpus saitUxlinui giving heaitwood 
onitnm was oomidled frr the Ghamala Vall^, GhittOof Division, Madrasr 
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Single tree data from the Punjab for standard volume meosuiements 
and commercial vdumo measurements x^eie computed for 678 trees of 
5 different epedes. 

Tables for solid volumes of logs of lengUis up to SO feet and 
mid-diameters up to 36* Trere prepared, and a table of bnik percentages 
corresponding to different diameters over and under bark urns compiled. 

(iii) MmCELLAKEOUS. 

In connection vd(k the Silvicultural Oonfoence held in October/ 
November 1934 suggestions for amendments to the Stafistical Code 
were collected &om all provinces, criticallj examined, and then dis- 
cussed at Ihe conference. The resulting decisions will be published ns 
corrections to the (Jodc. In this connection the results of an investiga- 
tion into the precision of the standard Indian sample plot methods were 
publidied in the Indian Porester (October 1934). 

A considerable amount of statistical analysis of data from the experi- 
mental section was done during the year inoluding the computation of 
the figures relating to the effect of defoliation on the increment of teak. 

Mbedlaneous- 
(i) Phoixigbafbio SEOtroK. 


The routine work dealt with compares with previous years as follows:^ 


Year. 

made. 

Uriiits 

made. 

lantcm 
sUdea nude. 

Colonr 

photos. 

1S32-33 

. 

• 

. 

• 

677 

2.270 

44 

m • 

1038^ 

. 

- 

s 

• 

1,096 

2,271 

400 

• • 

1034^ 

• 

- 

• 

• 

932 

3,420 

180 
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Of the new negatives, 150 were photographs taken by the Silvicul- 
turist on tours in Bengal and Ceylon, 2 by the Ei^erunental Assistant 
in the Central Frovinoes, ond 25 by the Mycologist at Chohrata. 246 
photographs concern the Timber Testing Section and a further 221 
were photographs taken for other branches and sections of the Institute, 
288 n<^tives were sent by the Silviculturists of Madras, Enriunir, United 
Provinces and by the Forest Beseaicli Officer, Bihar and Orissa, to bo 
lodged in the Forest Besearch Institute collection. Many of these 
photographs were of groat interest and the increased co-operation of 
the Provindal Silvioultuiists and other forest officers in sending such 
photographs is much appredated, 

b2 
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Out of the 3,420 prints mode, the silrieultnnil coUeetioti has been ' 
increased by 300 making the total 4,203 in the apccific eerica and by 393 
to 3,372 in the general scries. 8GG prints nens prepared for difierrat 
pronnccs and native states. 351 prints nere rccci\*od dirceth* or in* 
directly from provincGS. 37 prints treie exhibited at the 4th Silri* 
cultural Conference, and an exhibit urns given demonstrating correct and 
incorrect technique in forest photography. 38 photographs were used as 
illustrations in various publicotions. 

An attempt rrns made to demonstrate the possibilities of colour 
photography by different pciccn plate processes at the Silncultural 
Conference, but the xeEults srere not very satisfactory probably owing 
to inexperience and faulty mnn^l&tion. 

130 lantern slides were prepared ond added to the collection which 
has now become fairly comprehensive. 56 slides were sent for by the 
Sflvicultnrist, C. P., and the Principal, Nndros Forest College and a 
nnniber ol slides were lent to the Divisional Forest Officer, Cliiitagong 
Division, to show at on industrial exhibition and for local propaganda 
purposes. The Pnngo Officer of the Demonstration Area of the Institute 
was sent to Kotdwnra whm he delivered n pnblio lantern lecture on 
the Utility of Forests illustrated by slides from the Forest Bcseorch Ins- 
titute collection. 

A number of stereoscopic photographs were added to the collection 
dnnng the year. It is felt that greater u«g might well bo made of stereo- 
scopic methods which arc particularly suitable for forestry subjects. 

A successful cinema eidbibition was given during tbe Silvicultural 
Conference, using the Forest Pesenich Ibkitutc snb^nd&rd projector 
and a second projector Idndly lent by 3Ir. Sliebbcare. The films shown 
were mostly taken by fmeat officers of forest subjects, and included a 
purely silvhniltunil film on “ Making a teak Plantation ** by Mr. M. F. 
Bridge, IKviairnal Forest Officer, South Coimbatore, Modras. Efforts 
arc ^ing made to start a collection of sub-standard films of forestry 
subjects and offers of a few Alma have been received. It is hoped that 
all forest officers who own cinema cameras will co-operate in msiing this 
coffeGtion as comprehensive and interesting as possible. 


{S) Bncoiina. 

Owing to lack of an assi^nt able to read German and French the 
xcfccendng of foreign Utcratuzc fcH seriously into aitears during the 
yeax. The Silviculturist unaided eaxmoi possibly find tunc to read or 
translate more than a fraction of the articles an lorrign languages that 
call for serutiny with the result that many have hod to be referenced by 
titles only without even a summary in Englirii. 
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Some progress was made in tbe marking for ledgeiing of Working 
Plans by the Statistical Assistant to whom this work was given. 109 
plans were marked, but the cutting up and filing of these has become a 
big task and will take some time. All publications on Indian Forestry 
were absfoacted as usual for “ Biological Abstracts.” 

The number of new ^ecifio ledger files opened during the year was 
23 biingmg the total up to 1,203, the coxre^onding figures for the general 
ledger files being 7 and 438. The compilation of a note on the loorest 
t3^es of India is nearing completion and will be published shortly. The 
question of compiling a general manual of Indian Sfiviculture which would 
be largely based on the general ledger files is under consideration. 

26 new books were added to the sflvioultaral library during the year 
including 17 working plans, bringing the total up to 633 volumes and 
464 bound periodicals. The usual list of important additions was 
drculated with brief abstracts to Frovindal SQviculturists. 

(iii) WoBKiNo Fjlws. 

Notes were written on the Sadiya draft working plan and the sugges- 
tions made have been generally adopted in the plan. 

(iv) MxjSETm. 

The model of a sample plot in Deodar forest referred to last year has 
been completed to a scale of l/40th of actual size. The model of the 
irrigated plantation of Dalbeipia msoo roprosenting the plantations in 
the Punjab deserts was reconstructed and improved, and the construc- 
tion of a working model to demonstrate tiie i^uence of forest cover in 
preventing erosion has been commenced. A few of the photographs 
in the museum wore hand-coloured by the Artist. 

(v) State Aito tottbino. 

Daring April to June 1934 the Silviculturist made a tour in North 
Bengal in Darjeeling, Euiseong and Ealimpong Divisions where he 
virited the hill taungyas. 

The post of the Silvioulturist was held in abeyance from the 14th 
November 1934 to the 20th February 1935 during which period his 
services were lent to the Ceylon Government to advise them regarding 
their fntnia forest policy. The post of E^orimental Assistant also feU 
vacant from 18th November 1934 when Mr. P. N. Deogun reverted to 
his province, and was not filled until 1st April 1935 when Mr. J. N. Sen 
Gupta succeeded him. 

The Statistical Assistant laid out an esperiment with ' Atlas ’ tree 
killer solutions atAsorori in Debra Dun division, and also took full 
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measniements of tihe Dalbergia msoo esm^ plot No« 1 at Chila in 
Lansdowne l^vimon. United PravinoeSi 'vliicdi iras to be cleazfelledf 
the ol^ect being to see bow fax the volmne amved at om sample 
tme mefbod ageees w3b the aotasl Tohime of the plot. 

Banger Baebaapatt Bauldyal of the Demonstration Area was tiana- 
fezeed to Ihe Unit^ PcoYinees and was succeeded by another United 
Provinces Banger Bari Kcishan MadhwaL No other changes in staff 
have taken pla^ 


(vi) SlLVlOUI/CDSAL COSEERENOE. 

The chief event of the year was the 4th SUvicultnral Conference held 
in the Pexest Beseaxoh Xostitate ham 29tiL October to Sid November 
1934. Thiily-fivB delegates attended horn all ptovinoea of India and 
Burma and ham the native states of Ghamba, Hyderabad (Deccan), 
ffashmir, Mysore and Travancoxe. The agenda induded 20 items, 
several of them sdb-divided, and almost the whole fidd of silvicnltiizal 
work was GO vered. Important decisions were reached xegaidingieseazdi 
methods and many other matters. 
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CHAPTER 111.— BOTANY BRANCH. 

1. StfslmaliG BiAany, — ^Tlio sy&teinatic study of imporiant Umber 
trees of the family BipicTOcarpaceoi was continued during the year. 
The final proof of a paper in the Indian Forest Records on Dipkrocarpus 
macmarpuB Vesque, l^c two Burmese trees Soaphula glabra Parker and 
^Inisopfero oifonpa Dyer, and the two South Indian HopeaB^ H, glabra 
W. & A and H. ^dghtiana Wall, has been corrected. Further work on 
the trees of this family was done and the following five species will now be 
dealt with, three allied spedcs of SAoreo, S. asBomica Dyer, 8,fioribunda 
Kurz and S. senctnjlara Fisch. & Hutch., two little-known Burmese 
Ilapcast /7. Mongifdxa Dyer and hdferi Brandis. The two Soutli 
Indian ^ecics of Diplerooarpiis, D, tndicus Bedd. and D. 6ounfi7foni 
Brandis arc also under mvestigation to complete the study of the Indian 
^edes of that genus. 

Further czaminatioii of the material of the Indian TominaliaB of 
the scotion Pentaptera was continued. None of the first lot of herbarium 
specimens sent to Berlin for comparison agreed satisfactorily with Roth’s 
l^e of Termtnalid alata and T. crenulata and a further lot of 23 her- 
barium sheets has been sent and the report on them is awaited. The 
genus has been found to bo a difficult one as some overlapping of specific 
characters is evident and hybrids occur. 

A note on the systematy of some Indian and Burmese Dillams 
hitherto confused in herbaria and on one of the littlc-knoum Burmese 
bamboo. Jlf c/ocanna humilis Kurs have been completed and submitted 
for publioation in the Indian Forester. 

A paper on ••onic new and littlc-knowu plants from Kutnaon, in whioli 
two now qpecies, rf9CMm osmasHnm and Phlogacanthus lambertn^ wore 
described and figured aud a third spccios, iSfinoiiinifvni acu(io» Rchdor 
and Wilson, ua& figured and zecoidcd for India, was published in the 
ludifUi Forester and also a paper on the Vegetation of the hill-tops of 
Tcnasseiim. 

2. Herbarium. — ^Dating tlic year 3,6U0 licrbanum sheets were incoi- 
porated. Of these nearly 1,200 were from the Malayan collections 
previously donated by tlie Superintcndcut of the Ro}'nl Botanic Garden, 
Calcutta, about 750 were from collections made by the Forest Botanist 
and his staff and 6fG were received from the Director of the New York 
Botanic Garden. Tlic latter include many duplicates of the colleciions 
made by Dr, W. N. Koelz in the Sutlej valloj* in 1930 in conncctiou with 
the Himalayan Research Institute of the Rmiich Museum and ate a 
welcome and valuable addition to our herbarium. The remainder was 
made up ohiefly of collections received on an cxchaugo basis or by dona- 
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tion from the Director o( tho ^ntnral Ilictoir Mu^Aum, Stockholm* tlio 
Hcrbariiiin of the Temple University, F]iila«]»1p)4in, the Xotionil Hcr- 
bfirium, Victorin, Melbourne, the Imperial Forestry He rbirium 

(Soiitlirni Xiaeno lollections), from Mr. II. C. Uill, l.CS. (f^piti roHer- 
tions), Mr, It N. IVrher, LF S (I'unjnb collfctions) the Pori Botanist, 
Burma (diiplk .tes from oolliMtonH made by Brigadier C. 0. nt 
Mftvmyob 3fr J. C Xnlli, I.FS (Sundrrbins rolhetions) nnd numeroiis 
Finnller rollrction** from fnu «t oflicer. and others from various part ^ of 
InJh fent in for identification. 

The foIlo\wn;; wrro dLstritmt^l cither ns donatiotks or on an exchange 
basb ; — 

Botsnie Gan!*^ as^ Mo*^ ir% IV'-Ln «... S5a 

M’iynjrorr't^nLn IPO 

Itof aI Po*a*i o Cif'i-in rj»nlinn;h • « • . 3S0 

X**ie Yn-L Gan* n . .... I-IS 

Tenjile I nnr- i*y, Ti UAd^'f *».* 01 

Hinari Urirr** t\. .1«n« n lOsiD.MaM , Vr.ilnl el 

An*Tir%(An o'd \r*K>«y*un) ..... 70 

G*'r nr-Innifn. llnnanl Unrr^jlr. Un fed FlH« 
o* .\ivti-A , . 100 

retom^Ui .\«-d*1n nf;*n. 

•** 61 

PcVmI ot roscstt;. Vietena, Aesiral.* .... 18 


Total • 1.23^ 


117 herbarium riteets, chicfl}* iInVmnia, jl/m>riop«i< and Phahe 
trcrc 5cnt out on loin for study and 119 irore iu»nt to various lierbaria 
for confirmation of identifications or critical comparison irith types. 

The To-arrangement of the foreign (non-Indian) collections in the 
herbarium was continued and the work has now progrLs<**d as far as the 
Compositao (Bcnthnm & Hooker arrangement) rcprc«cntina about half 
the herbannm. This work is done by the Herbarium Clerk in addition 
to his usual routine herbarium work. 

3. Zfl&rarjf.— During the year 4S volumes of periodicals and 45 Tolumcs 
of bmks were added to tbe library. Tlir work of card indexing references 
to literature on selcet botanical subjects contained in the volumes of 
our hbrary was undertaken and has nearly been completed. This 
work entailed the examination of most of the pcriodicab and other 
books in the herbarium library and was done chiefly out of office hoim 
by Messrs. A. Hafiz Khan, Mukat Bchari Baizodn and the Forest Botanist. 
The want of such an index has been keenly felt recently and the benefit 
of the work that has been done is already appreciable. It will be com- 
pleted 08 early os possible. 



4. Identijiaaiim qf ^erimens.— 1,365 specimens veto identified duiing 
the year. These inolnAe the identifioations of 169 specimenB collected 
by the Foiost Botanist when on tour in Bengal and communicated to 
the Conservator of Borcst^ Bengal m connection with the determina- 
tions of trees along linear sample plots. The remainder are chiefly the 
collections sent in by the Forest Botanist, Burma, Messrs. Y. S. Bao and 
J. C. Nath, LF.S., Bengal, Dr. N. L. Bor, LF.S., Assam, Mr. H. G. Chim- 
pion, I,F.S. (specimens from the Daijeelhig Himalaya), the Silviculturist, 
Forest Beseiuoh Division, Punjab and the Divisional Forest Officeri 
Chittagong Hill Tracts. Numerous smaller collections were sent in by 
Bcsearch and Divisional Forest Officers from various parts of India. 
These identifications are done in the nature of routine work and take a 
large part of the time of the Forest Botanist and his assistant. 

Tours. — ^The Forest Botanist toured in the Porbatti valley of the 
Kulu division during the months of May and J une 1934. A large number 
of soil samples were taken for the determination of their Fh. value in 
connection with the problem of the regeneration of Spruce and Silver fir 
with a view to ascertaining the beating of this factor on their regenera- 
tion ; a large collection of botanical specimens was also made at altitudes 
ranging from about 6,000 to 14,000 feet representative of the flora of the 
locality in flower at that time of the year. A second tour was made in 
the Chittagong Collectorate and Hill Tracts with the Conservator of 
Forests and Silviculturist, Bengal, in connection with the identification 
of trees on the linear sample plots and other trees of forest importance. 
A largo collection of herbarium specimens was also made for the Dehra 
Dun herbarium and exchange purposes. 

5. Supply of seed. — ^The demand for small authentic samples of 
seed continues and many indents of this nature from various scientific 
departments and institutions, chiefly on an exchange basis, were complied 
with. Twenty three large indents aggregating some 3,600 poun^ of 
seed were also complied with during the year. The seed mostly in 
demand was that of Pinus longfoha of which a largo quantity wan shipped 
to the Director of Forestry, Union of South Africa. The other hhids 
supplied were Pirns klmya to South Africa, Cupressus torulosa to C^lon, 
Tedom grandia (Malabar, Godavari and Central Provinces types), 
DaUbergia Juhfdia^ PUrocarpus marsupium and Acacia anibioa to Java, 
Ougeima dalbergioiodes to Fortugnese India, Termimlia diAula 
to Catch State and Leucxna glauca to Bengal. 

6. Ar&crefum, Fruiicdtm and Botanic Gordea.— Planting in the 
arboretum continues to moke good progress about 250 plants having 
been put out during the year. Among these were 15 species of Eucdly^ 
plus whieh were planted out in groups of which B. tordliana, B. tere- 
iieomis and E. natidiniana have alt^dy made ezcellont growth. In 
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tlif* iiUnCini; up of A\cnu< s ffvtxi pros;iV'H h bi,^n nndp in thv rrplAci- 
inrnl of oTotir^ ishxch at^ not doins; w< U al X«*v lW*t nth 1^,1 oma- 
m**nt il tm.'! nnd fuch exotica »^ Jm» tn^i nnd nn* krnnn to do 
woJl iinJrr our tondition*. lli** iiojili «tnr| Muitli norili of tb*" 

• •I'*! oinn of th^ iiuiili liuiliittijif plinth lip vith 

JfXJtufra^ Jfz»Un qunuzn s,i •tnrl J/ 4 ’jif.r«.'7 1 •*» Wn re- 

plintH \*ith Pouinnun ri^io.is tf.f fir*-! •.p*ri*ii i]o 140S 

prckini*c of dtuiig uoll; tt>* CVcri'io nxiti • !a^ inti'qtlantJ d 
L^iralypUts TO train lu tlic }io]>» i\^%i rlir ^K 1 d«* nfxoni* d I*/ fh** 
t^hith arc doini; vrll, oiSI l»f to tlif* i mo t of i^lurfi 

lia\e not flon«* nclt, 

\^orl: in tlir* iit\. hutuini* rircl^n l.i^ Ih-Ii uill m iiind niul 

fitinn.; tin* *liurt p nntl of rijnt r'ont}i«, -«m<* ifi irti^pinsu ahmt ITH^ 
pliiiiii r> pfM'nting nbciut KrU p n* r » Mill ro fnii.ilp > K*iir h* 1 n planted 
out. Til' ' pliut* hu\( l>**fi in our r.ur^r^ or iibtaiii'Yl by 

tr.'ndir from th> oil fnit.ftum ntirli viili b** [:radually abiudon^. 
Tb*' Kite of tl)<* II' u biiS.iMf |:nril' n 1 \ .m « ti >d] iit (in'* ami vrry ■*ui table 
lor tbe lonintton of n pirdfx^ for economic. n> <ihcTic and cdutMiunil 
purpo I 'I. 

llin YiiDf'r iiiiUMiiffy I'tcrc fm f iiLcompinud tlio enfd n.iie tbat 
c^iv'ticnccd in Nortliirn Indii and damavid miny pimU in tlir 
arboretum and botanic i^attlen. Littl* or no chmai:i ira** )inao\i r don>^ 
to such plant* n. STitroJLb^* r ot Aurjii. A*yb»i Arrflrjrpui 

/ruxiiii/ofiU5g Je'cti/iix purtiunm^ AtaM Von (the }!rc n*birlced 

Ac^irui of tho Tran<»vaal), /Tftf'ro^obtirm iriiVi'no nnd othem. 

In addition to toiut* 7(Xl pi tnti raided forp^Atitliij* out in the arborctuin 
iiiid botanic (:ardcn about OOO niori* al«*i and di«^nbutul for 
planting in tho rc-idcntnl pronndH at ^evr ]*oreit and in the adjoIninL*’ 
Indian Mibtiiiy Academy nnd ebaulnre. 

Tlio following pliinm urn' ntordifl us hitinj; llo\ii.n(l for the flrit 
tunc lit New Focc3t :-*/lf(tiriW corthtia JC. Hr.* I»uch 1 vt^':h*a Thunb., 
PcUophonnn africanmi SSond. Ihuhinia rorpmbofti ItoxU. CAiYopn* 
tahgna D. Don., Caiatjn laanpfrri S. A IS 1 Dttiberpia lupytra IJnnce, 
LigiiMlrum nepalcnsr Wnll., X. ronijwii/rn Ilk. f. & Th., ^fcfto<jicrj*i*/r» 
glandulMm Aliq.^ Pi nniulum purpart am Solium , CrpAatotttxvf tini* 
paaa S. & %.« Cilru^ no6i7tt Lour, AVpArfiuMi /ofiUfi/oruiM 1*. r. M., Joan- 
nc«ia prinoepT Veil, ifAuv timina/M Vahk, tiinfiV*rAiu «lllm^l^ Lamk., 
Xtl/iraca molfeiotcffa Engcl.» Tridania eonftria 11. Br. nnd Grt^a suthcr-^ 
/amftiUk. & Harr. 

7 » A/ifCcf/aneour.--Hany enquiries of a t^rhnical iiiluro n^tr an- 
BVCEcd and advico iros given on botanical matter* to forest officers and 
others in various part^ of India. 
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8. Staff.— THie post of Forest Botanist was held thxoughotii tho year 
by I^If. C. E. Parkinson who was assisted by Mr. Mnkat Behori Baizada, 
Lower Grade Assistant. 

The mycological work reported on below was carried out by Dr. K. D. 
Bagchee, Mycologist^ Mr. A. Hafiz Ehan^ Upper Grade As^tant, and 
Mr. B. N. Ghatterjee, Laboratory Assistant. 

Mycoloot. 

9. Shisham root disease.— Observations were made on the shishom 
trees inoculated with Fusarium sp. Cultural studies of Fusaritm sp. 
Ganoderma hteidum and Polyporus gilvus were continued. A report on 
the investigation of the shisham root disease is being prepared. 

10. The dte-back disease of Omdina afiorea . — ^This problem has been 
transferred to the Forest Entomologist with a view to finding out the 
port played by various insects ois., Tmgid bugs, Aloidcs gmelinac and 
Calopc^la Icayana, in the mortality of G. arborea in the demonstration 
area at the Forest Beseaioh Institute. Cultural work on the Conioth^ 
ecium sp. and its Fhomastage (pycnial sori) isolated from the Gmelina 
shoots was continued. 

11. Peridermitim hitnalagense and CronaritU9n htnialayense . — ^This 
rust was found on Pinus longtfolxa in the Dhaimigadh and Dhanrash 
blocks, Bawar range, Chakrata division in May and June and the Cronar-^ 
Hum stage on Swerlia aJata in the same blocks m Sqitember and October. 
The observations made in the Ahnoza division have thus been verified. 

Peridermium indunan on Pinus excdsa and Cronartium on Bibes 
rubrum ^ — 

Bibes plants were successfully inoculated in three different localities in 
the Chakrata division during May and June with Peridermium xndicum 
received from Eulu division. Uredo inoculations were also done and this 
stage repeated and the teleutostage rqnroduced. A large number of 
cross inoculations were done on Pinus exadsa with the Cronartium 
(teleutostage) from Bibes in the same forest duni^ Sqitcmber and 
October, with the object of reproducing the aeddklstage on Fine. The 
results are awaited. 

Pendermtum cedn, P. 6revms, P. Thomsonit P. ptceae and Peridermium 
sp. on Abies pindrow . — A collection of a large number of rusts on various 
broad-leaved species was made in the Chakrata division, during two 
seasons, May-June and September-October, in order to select the 
probable alternate host of these fungi. This collection is now under 
examination. A detailed study of the mode of parasitism of these 
coniferous needle rusts and the moiphology of the rusts on various broad- 
leaved host^ some of which are likely to be the alternate hosts, is also 
in progress. 
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12. Damping-qff disease qf seedlings qfforesl imjjortonee.-— Damping-ofi 
zecoids and tlie gczimnation data in natural garden soil, garden soil 
and sand mixtures and garden soil, sand and mannzo mixture, liave 
been maintained for three suocessive years for Soymiia fdmfuga^ Ter- 
minaha tomenlosa^ Balbergia laiifolia, Dalbergia sissoo and Gmdina 
arborea. The onltaial study of the atganianis leaponEoble for damping* 
off has been continued. 

13. Cultural study of utoad-rrdting fungi and thdr paihogenei^y . — ^The 
wood-decomposing properties of (a) Ganodenna fucidum {h) Pcilyporus 
gdvus (o) Pomes annosus (d) Ptdyslielus versholar (e) Pdystkius sanguineus 
and if) SekizopliyUum communo on blocks of wood have been recorded 
for 4 and 8 months. 

InooulatioDB were done with Femes annosus and ^mtlbiia eg. on 
Pmus exoeZsa and Cedrus deodara in the Chakrata division during two 
eeasons in lHay-June and after the rains in Septombor-October. The 
results axe awaited. Besides the above the following cultures of wood- 
rotting and dzy-FOt fungal organisms for onltiual study and inoonlation 
experiments were also maintained ; — (a) PcHystictus tabaeinus (6) Pomes 
nmosus (c) TramOesptni (d) Pomes triedloT (e) Dry-rot fungus on D^ter> 
ooarpus sp, (/) Diy-zot fon^ in Amoora ufailidhii (g) Dxy-zot fungus in 
Oedites decNfara. 

14. Sal root disease nududtf^ Ptdyporus shoreaiSd — A large nnmbei of 
qpeoimenB of rots and various Polypmeeae born the sal forests of Assam 
and Bihar and Orissa were examined. Attempts axe being made to 
raise cultures of these oxganisms in order to study their pathogenedfy 
on sal. A recent out-break of sal mortality in Bihar has engaged our 
attention and it is proposed to do field work in connection with the study 
of the paiaatio fungal fioza of that le^pon. 

16. Boidinc fsorh. — Hesharium. — ^Ihe rust flora of the Eagan division 
and the Pdlyporaoeae of the Eumaon and Ohukiata forests have been 
identified and mcorpozated, whOe the mats of Eumaon and Chakrata 
axe being studied. A cbDeotion of xoat-xotting ^eounens and diy-roie 
have also been made for the museum. 

The examination of treated sle^ezs of Deodar from the Eortii Western 
Bailway for fungal rot reedved detailed attention. Deodar rots from 
Kashmir, dry rot on Deodar from the Punjab a large number of sal 
tots were also examined in detaiL 

The diamp {Miokdia ehampaea) disease bom Euzseong was investi- 
gated and a large number of inoonlationa were done with Ffisantim up, 
isolated bom the dead twigs of the plant to oorelate the die-badr in tbe 
forests with fungus attack. 

A BenouB ovtbrede of canker disease of Dalberyia lat^ia saplings in 
the demonstration area at the Forest Research Institute was noticed ; 
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Uie arganism 'TOs isolated and healthy trees were inoculated with the 
cnltDzes. The residts azo awaited. 

The Fh. value of a large number of soil samples form Eulu division 
were determined. 

A large number of cultures of Ammyo^ and Imp&feet fungi are 
maintained with a view to study their pathogenic behaviour. 
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CHAPTER IV.— FOREST ENTOMOLOGY. 

IfueOsqfSal. 

Measures for tho proteoiaoxi of the timber of djing sal in Haldirani 
divisicnu United Provinces were aucoessfiil in reducing the inddenoe 
of Becondmy boreis to a degree at which no eoonomio damage ooouized. 
The causes of dying-oS were investigated and the idative importance 
of fungi and insects defined ; tiie general question was discussed in an 
ortiole in the Zndtan Forester on the role of insects in the dying-off of 
sal. 

An outbreak of Hoj^oeerambyx spinieomis occurred in Ealagorh 
division. United Provinces affecting about 600 trees. This is the first 
occasion for a long time tiiat an attack this boxer has been of suffi- 
cient erfcent to require a deviation from tiie working plan, and was pro- 
bably caused by tiie excessively hi^ rainfall of June-August in 1933 
and 1934. 

Control measures against M. spinibom» were in force in sal forests 
in Euxseong division, Bengal during 1934-35, necessitated by inraease 
following i^done damage. Trap trees yidded about 300 beetles per 
tree at a cost of about 6 annas a hondzed. 


Inteels ef Teak. 


FhaB9U8 nuiZahanbus. — ^Additions wezo made to the list of food-plants 
of this teak borer. Attack by it on seedlings and saplings of planta- 
tion teak is in the nature of an invasion from the main breeding-grounds 
in misodlBneoiiB dmibs and underwood, and is preventable destme- 
tion of these alternate food-plants in oonjunction with weeding opera- 
tions. Attempts to establidi the maeot in the Inseota^ at De^ Dun 
were unsncceasfuL 


D^oJf otorr.— A definite oondusion of research on the defdiation of 
teak is that control must be achieved and maintained means of 
biological methods. Direct action (spraying, trapping, direct destroo- 
iion, etc.) can never be regarded as a piactioal measure until planta- 
tions can be reliably patrolled for the detection of incipient outbreaks 
and opetationa can be carried out witii excer^onai celazily. 

The prinoiides of the biological control of defoliators in pure teak stands 
have been eiq^lained in an ortide in the Zfidtan Foresfer. Briefly the 
main peunts are (i) subdrrision of huge blookB of pure took by meitini 
of pre-existing forest rather tiian of newly oreated stands of other qtedes 
or of mixtures; (ii) establishment of a varied flora under the teak 
canopy at the outset by retention of coppice re-growth and miscellane- 
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ons seedlings xathor than hj tho artificial introduction of selected species 
at a later stage ; (iii) elimination of harmful plants indnding in this 
category tho altemato food-plants of defoliators ; (iv) mointenanco of 
an undeistorey in older stands irith regard to its value as a shdtor for 
beneficial ftnimnln and as an obstacle to defoliators ; (v) intiodnotion 
of paratites and predators after careful assessment of tho factors of the 
loealify. 'When all the agencies of biological control ore 'irorking effec- 
tively defoliation vrill be zestrioted to a li^t grade of skeletonisation and 
widespread (^idemics will not ocour. 

The establishment of a suitable plant community inimical to defolia- 
tors is tho forest officer’s task ; the assessment and stabilisation of 
control by natural enemies is main object of entomological Tcscarch. 
In this connection a tour was undertaken in teak growing divisions in 
Bihar and Orissa and tho Central Provinces and a surviy made of tho 
distribution and incidence of parasites and predators ot the chief teak 
defoliotors. A oolicctor also visited Ceylon. Speoiai attention has been 
paid to tho discovery of altemato hosts of parasites of teak pests. In- 
formation is now extensive enough to jnsl^ tho choice of qiccies of 
poxari'es ol Hyblaea puera and Hapalia tnacJiaeralU for introduotion to 
localities where they ore absent. 

Nmnerous new records wore made of the lopidc^tcia feeding on 
plants assoriatod with teak and additional food-i^nts of teak defolia- 
tors were discovered. 


Zusoets ofSaniah 

A fow identifications of sandal insects were communicated during 
tbo year but several reports are still outstanding. 

Insects of BanAoos. 

Tho life-iyde of £!rifV;mena ditnensts (Chrysomolidao) in Deniro^ 
calamus strictus was studied at Dehra Dun. 

Beetles which become aotivo at the onset of the monsoon die off 
by the middle of August. Tho nuudmum number of eggs laid by a 
female is twelve, deposited in batdios of two to four on tho surface of 
the intornodo under the free part of a culm sheath and covered with 
chewed up fragments of leaf so that they may be mistaken for pellets 
of oxcremont. Pupation bogms at tho end of August in the larval 
cavity. By tho be^nning of October about 80 per cent, of the pnpao 
have trankonnod to beetles. The beetles remain in tbo cavities until 
the dry hot weather of April or May when tho xnaiority seek cooler 
shelter in the soil and soil oovering. They quickly abandon bamboos 
felled during the cold weather and spring. Tlie mortality in tho beetle 
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Btago » very liigh. Tlio nniniber of c&viticB is 4 to 7 times tliai of the 
beetles. Control appears to be attainable by maintenance of open 
uncongested clumps with o minimum, of bhado. 

Cyriotrachf lus ffii3f,-»Tlio life-cycle was btudied in Lanrdownc 
division, U. P., and at Dclua Dun. Beetles feed at the beginniug of 
the rams on the new culms boring a pit with the long rostrnm whieh 
is tlirnst in riglit up to its base. Feeding may bo prolonged at one spot 
for severAl Iiducb or even days, and, combined with the sulucquent 
attack o scavengers, results in the death of the upper part of the cdm. 
Eggs are deposited in similar pita located anywhere on intcmndcs and 
batch in a week to ten days. The larva bores inwards and works up 
the culm towords the top grooving the inner walk and perforating the 
nodes. On reaching the more solid top portion the larva hollows it 
out, eating the bud tissues and rapidly increasing in size. The length 
of the tnnncl from the point of ovJposition to the growing point depends 
on the rate of growth of the oiilm. Tho larval period is about a month 
and m August tho dead top containing tho mature larva foils to the 
ground, Tho lann buncs itself about six inches deep in the soil, pupates 
and becomes a beetle in October^ in whidi stage it hibernates and aesti- 
vates till tho following monsoon season. The population of (7. cftio; is 
not numerous but tho potential damage due to each indhriduo! is high. 

In coses of so\”cro outbreaks oollection and destruction of dead tops 
is tho only direct remedy. Well thinned open clumps with a minimum 
of groimd shodo provide the most eScctivo proventivo measure. 

Tho damage dono by monk^, pig, porcnpincs, and doer is os great 
as that duo to insects. 


ZneoeCs of Ohamp. 

Tho inscotary maintained at Samsing, Ealimpong, Bengal, was 
dosed down in December 1831 after one year's work. Tho seasonal 
history of tho champ bug, Urostylis punctigera (Pentatomidae) has been 
worked out. Thcro aio fivo generations in a year of whidi only tho 
first and last ore distinct, l^m the middle of Slanh to Kovember 
all stages of various broods ore encountered. Hibemation oeours in the 
adult stage in a etato of low activity. Adults may live throughout 
the colder season for six months in all but considexablo mortality ocouxs 
in the Mbcmating pi^ulation. 

It has been demonstrated that tho amount of injury caused by the 
feeding of Drufylis on young shoota of duimp is dependent on the 
numbers of bugs present and tho ago of the plant. One year old plants 
may bo killod by 30 to 40 nymphs in a fortnight ; three year old plants 
axe killed by ten ^os as many bugs in three weeks, and four to five 
year old trees anooumb to the attaok of 1,000 to 1,600 bugs in a month. 
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Tho oxtont to vhidi a tree loses its foliage and dies back is thus very 
variable but fatal attack is less universal than was originally feared. 
Irecs dying back in Juno to August put out new lateral shoots by Sop- 
tombor of tho same year and thoso rendered leafless in Soptomber or 
Ootobor xemein leafless throughout tho cold and hot seasons and flush 
again in August. Trees in 10 to 16 year old plantations which wore 
apparently killed have lost 6 to 15 feet of the stem, t.e., to about 3 inches 
duunctor, but have produced now leaders. 

Gregarious flowering of champ is now known to occur in May ; flower- 
ing trees are not centres for assembly. 

Ufostylis puncliym is controlled by heavy zainfall, a fungus disease, 
a dhaloid egg parasite, and a oocoinclhd predator on tho eggs and nymphs, 
and these fdetots coupled with falling temperatures reduce tho popula- 
tion of tho bug to base-level by tho spring. It is not appiooiably abun- 
dant during tho period October-March. 

Attacked chomp trees sometimes develop a rot which is associated 
with a Fusariutn and other fungi whioh arc under investigation by tho 
Mycologist. 


Imsccts of Deodar. 

From investigations made in Ghakrata, United Frovinoes, it has 
been found that outworms in deodar sowings belong to at least tltrco 
species of Agrotinao but so far tho cosmopolitan Argotis ypsiTon, usually 
considered as tho culprit, has not been icarcd. Their normal food in 
deodar forests is grass and woods and tho damage done to germinating 
deodar seedlings appears to bo forced and not preferential. Cutworm 
damage can bo prevented by keeping tho nursery and bods whioh ore 
to bo sown, free from weeds from August onwards. If wooding is de- 
layed until just before sowing a population of entworms is left on the 
ground whioh will attack Beodhnga as soon as they gorminato. 

Cookohalers wore investigated in Kulu, Punjab, and 47 speoies of 
cotonino, melolonthino and ruioline larvae were discovered in tho soil 
of forests between 3,000, and 9,000 feet ; of those 17 spooics actually 
ooourrod in seedbeds. Tho largest species of cookohafor grub is Orunidx 
albospma ; other charaotoristio species ate Mdolontha furcicauda and 
Mimda pectoralis. Damage actually duo to grubs in aoedbods bugius in 
April and is most severe during lilay. 

Nearly all tho damage to tho older seedlings in direct sowings and 
to transplants, which is usually ascribed to oockobjifcre, is actually duo 
to other causes. Investigation shows that soil insects arc of much loss 
importance tluin other factors in caiuiing tho death of conifers between 
tho ages of six and thirty months, and that tho liability to damage is 
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not high enough or g(*ncnil enough to warrant Bpeoinl insect control 
mensiires. Tlie remedy for xnortnlify among transplants lies in improve* 
mont or proper application of eultnral methods. Experiments are in 
progress on protective measarcB for nurseries. 

Notes on cutworms and cockchafers ore hoing pnhlishcd in the Iniicn 
Forester. 


Insects of Gamari. 

In connection with the fungus and/nr virus diseases of Gmdina ariorea 
the life history oi a tingid infesting the fohage was studied. The nymphs 
of the first generation appear at the end ot May and arc adnlt by early 
July. A second generation extends from July to mid-Angust. The 
thM gonoiation develops from August to the end of September. It is 
believed that the adults of thl^ gonoratioa lay eggs on the bark of twigs 
and in this stage the winter and hot weather is passed. 

The nymphs and adults feed at the base of ibo blade of the leaf or 
in the axils, congregating mninly on tho lower surface. The leaf be- 
comes mottled and brownisb patches form at the base over an area of 

to 2 indies. The loaves wither and fall and the shoots eventually 
die back. Farther investigations are in progress. 

Insects of EoJloeki MvTberry, Oai^ Shuhamg etc. 

Tho competition of the borer assodation of felled haJloek was investi- 
gated in Sadiya divirion. Assam. Shotholo and pinhole borers were 
comparatively scarce and the longicom and weevil component* of the 
assodation w*ero divciso and varying in inddencc. The evidence con- 
firmed previous deductions that tbero was no tingle ^edes (or a few 
^des) breeding in predominant abundance in felled trees, that could 
be conddored capable of killii^ standing healthy hoHock. 

Tho mulbeixy* defoliatori Olyphoies pyolaixs (Pyialidae) was bred 
tfaxoui^oiit the yoiT at Bbhza Dun. It passes tbxougb tix generations 
annually with hibematioa as a larva. 

Defoliation of Qncrevs dSatata in tho western United Provinces by 
Maheosoma indtea (Lasiooampdae) was loportod but no fidd-work was 
undertaken during ^e year. 

The seasonal history of the leaf-rolling weevil of shidiami Apoderus 
sissu (Caieulionidao), was studied in the Insectoiy. There ore eight 
generations in tho oourso of the year with hibernation os a laT\*a in the 
fallen lenl-ioll in whidi pupation also oeenis. The lifo-i^le from the 
time of deposition of the egg to maturation of tho beetle is very brief, 
but the adults ate long liv^ and feed and roll leaves for a contidarable 
period. 



Observations were made on tbo seasonal histo^ of Chrysccaspeda 
dcaria (Geometridae) a defoliator of Exigenia jamholma^ wbioh is found 
to have seven generations between mid August and early June of the 
following year and is presumed to have at least two more gonciationB. 
Hibomation oeouxs as a larva. 

A collector was sent to C^lon in conjunction with the visit of the 
Silvionlturist and considorable matezial in tiie form of borers, dofolia* 
tors and soil insects was obtained which provides records of use in inter- 
preting the ecology of forest insects in India. 

Berm of Iniian Timbers. 

Material for the study of timber borers was collected on all tours 
and at the fidd-insoctary in Kalimpong, Bengal. Other timbers felled 
at intervals during the cold weather are under study in Kurseong and 
Jolpaiguri divisions, Bengal. Several enquiries were received about the 
pests of logs intended for veneers, of made-up pI]rwood, and of soft- 
wood planking, etc. A note was published in the Indian Forester on 
the biology and control of boicwood borers of the group HeterobostTychus, 
JSebistoeenis (Bostrychidae} showing that in mills and factories general 
disposal of i^ested waste and an annual olean up can provide ofieotive 
protection. 

The investigation of the seasonal inddonce of marine borers in the 
estuary of the Beyporo Biver, South Malabar, Madras was completed. 
The dominant qiecies rcqionsiblo for damage to logs stored in salt or 
broddsh water is Marlesia fluminalis. Teredo is of minor importance. 
A report was provided indicating the periods during which logs can be 
sofdy bandied in water and the measures to be taken if water storage 
for the whole year is required. 

Parasites and Predators. 

Parasites of teak d^diators. — ^Tho list of parasites of fuera and 
maehaeralis has been materially increased and many of the new spedcs 
have been dcsoiibcd. The former has 26 spedes of parasites and the 
latter 45 qieoies of which 4 are common to both. Newly recorded 
parasites are: — Cedria anomala (Broconidao) ; Anomaloctenus mdkust 
Cremaslus hapaliact Cremastus sp., Mesostenns qi., Pnstomenfs 
mteradon, Trophocampa indubia (lolmcumonidae) ; Eutachina dviloides 
(Tachini^e), and new hypciparositos are i^IImiteles sp., Mesochorus 
indica, Mierotoridea secunda (Iclincumonidao). The life-histories of 
several spedcs of BiaGOnidae, lohnoumonidao and Tachinidae have been 
studied at Ddira Dun. An account of the biology of seventy species 
of Braoonidao is in the press as an Indian Forest Beoord ; 13 of these 



Preiaiws feah d^olictifrSd — Additional species of maixtid piedatoxs 
liBve been found including BjAeslia intennediaf Dysaules hmalayensiSt 
HeHasula brunneriana and Sohitocephala sp. ; these have two genena* 
tions a year. The life-^histoiies of predaci ns ledn^iid bugs Acanthaspig 
8p.t and SyoanuB coHaris have been studied ; the latter has two genera- 
tions a year. Among the apideia being bred is one ^eoies that has 
lived for nearly three years hatching in June 1932, moulting 8 timeSi 
and ov^ositing in June 1934. 

The paiasiteB and piedators of all other species of forest insects 
reared at Dehra Dun have received attention. In the case of the hy- 
menopterous parasites of species of Dinoierus (Bostryohidae) statiBiioal 
data show that the adult population of paiasites in a bamboo depot is 
about one-fifth of the adult population of borers, while the adult popula- 
tion of derid and histend ^edators amounts to less than one fi^eth of 
the adult borer population ; but where conditions remain undisturbed 
the natural enemy population eventually outnumbers the borers. 

General Insectary TTorjfc. 

During the year 184 consignments of attached material and insoct 
specimens were received from various forest divisions in India for identi- 
fication, etc. In the Inaectaiy 149 cages were discontinued, and 630 
were in progress. The total number of insects bred out was 24,371 of 
whidi 14,297 were set and labelled. Large quantities of material were 
in addition dealt withm the laborataries. 

A Becord on the biology the P^llidae was sent to press. Thirty- 
four spedes attaching thirfy-ono forest trees were studied to determine 
the number and sequence of generations in this gcoiq». The gall fonnerB 
indude spedes with one and two genmtions per annum as well as some 
with e^t. The farms living fredy on leaves pass throng as many as 
deven generations. 


SystenuOic Enlcmdogy. 

During the year, 670 spedes, many of them new to sdence, have 
bean added to the reference ooUeotion of identified Jnseots. An out- 
standing feature is the friendly oo-Gpeiation muting with numerous 
^edolista in various porta of the world, whidi results in a xapdly in- 
cteasing hnowledge of the insect fauna of TniliAw forests out of all pro- 
portion to the actual nzc of this section. Achnowledgment is esped^y 
due to the Imperial Institute of Entomdogy for assistanee in many 
ways,^ particularly for azianging the identification of the numerous 
paiasites zcared in asaooiation with biological investigations in past 
yean. The Director, Sii G. A. E. Uaraball, has hiirwelf given mudi 
of his valuable time to the identificaticm of the great numbers of Cui^ 



oulionidoe whose sameB were urgently required in conneotion with 
studies being made at this Institute. 

Numerous studies based on our material have appeared in Indian 
Forest Becords and in other well-known scxentifio publications. 

The Systematio Entomologist has continued to concentrate on the 
classification of the immature stages of the Coleoptera with special 
reference to ^^It^hagons species. Several papers on the sulqeot have 
been prepared for the press including one on l^e identifioation of larvae 
of the Scatabaeoidea, a group including many soil-inhabiting species 
which are pests of considerable importance in forest nuisones. There 
is now a large collection of larval dissections permanently mounted on 
mioroboqpio dides in addition to a representative spirit coUeotion. 

Tours.— By Dr. Beeson to Smla in May ; to Kulu, Punjab in May- 
Juue ; to Ranohi in November and Maioh (Lac Cess Comimttee) ; to 
Oaloutta in November; to Delhi m Eebruory (Imperial Serioultoral 
Committee). By Mx. Gardner to Chakrata, United Provinces m May- 
June. By Mr. N. C. Chattezjee to Ealimpong, Jalpaigun and Kurseong, 
Bengah in Augost-September. By Mr. S. N. Chatteijee to Puri, 
Angulf Bihar and Orissa, Seoni, Jubbulpote and Saugor, Central Pro- 
vinces in May-July. By Mr. B. M. Bbatia to Kulu, United Provinces in 
May-June ; to Ltmdsowne, United Provmces m August and October. 
By B. Gauri Dutt to C^lon in November to January. 

JIftiseums. — ^Ihe chief accessions to the entomological museum were 
165 examples of damage to timbers by borers. In view of the renewal 
of educational courses at the Forest College the Zoologioal museum has 
xeceivad new exhibits. 

I^rary * — 143 books besides penodioals were added to the Zoologioal 
Library during the year. 
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CHAFXEB T.— ECONOMIC BBANGH. 
Wood Tedmology Section. 


1. Beseaboh. 

(a) Bulletin No. 84, entitled " Identifioation of tlie commerdal 
timbera of the Fonjab ** this published during the year. Work in c<m- 
neorion irith tiie preparation of hand lens k^ for Assam and Bengal 
^nis taken up. The object is to gLye in these b^etins up-to-date infonn- 
ation zegor^ng anatomioal stmotuze, \rith short no^ on strength, 
seasoning properties, duzabihty, working qualities, supply and uses of 
the oommercial timbers of the prorinoes, Tritha yiew to nm^ the publica- 
tions as usefol os possible to all interested in the timber-trade. 

{h) Studies in the formation of grourth rings in the mods of Aeacta 
oofe^u, Banthax malaharieunit Eugenia jamholana, Pinus langifdia^ 
Shofea robueta^ Teetono grandit and Tenninalia tomenlasa were continued 
during the year. Wood blocks of Aeacia catediu, Finns Jangifdlia, 
Shorn Tfjbwta, Tectona grandis and Tenninalia iomadosa were cut and 
studied. During tiie coming year the remaining species will be critically 
studied. 

Further observations were made on the initial distribution of paicn- 
chyma cells found in tiie Terminalia tomeniosa, Besults so far obtained 
have been very interesting and notes on this subject will be published 
shortly. 

(c) Research on the anatomical study of the wood of Indian Dxptero- 
oaips was continned during the year. All the TndW ^ccies have been 
out and mounted, and are now ready for critical study. Along with this 
stndy it has been thought advisable to make a gaicral anatomical snrvi^ 
of the family Dipteroearpoeeae* With this object in view authentic 
^edmens of foreign Diptmcaips were obtained. These ^dmens will 
be carefully studied in due oouzse. 

(d) A preliminniy investigation was carried ont on the fluoresoonce 
in wood under ultra-violet light. For this purpose only a few Indian 
spcdcs were selected. The icsults obtained showed some poasibiUt}’ 
of their application for the purpose of identification and a short note 
xn&s published in ** Cnnont Science **, August 1934. A fuller account 
of the work is now in the press. This work was done in co-operation 
with the Chemistry Branch. 

(e) The study of the different varieties of Teminnlta tomentosa was 
continned during the year, ft has been found that figured wood is not 
confined to any particular variety of laurel. The presence of figure in 
different vaneties is emitic. Bven in the sa rno log figure may bo found 



2a a fow growth linga and may bo entirely absent ih the rest of Ihe log. 
This inyestigation i& not yet complete. In tins connection it has been 
thought advisable to examine the various species of Tcnninalia in order 
to make this study os complete as possible. 

(/) Study on the relationship bctueci) the anatomical structure and 
the physical properties of Tectona grandis (teak) from Burma was con- 
tinued. The wood samples ongiuaDy sent from Burma wore found to 
be inadequate tor this investigation, A fenfativo report based on the 
study of the ninly-oue specimens has been sent to the Forest Economist, 
Burma, with suggestions for the selection of samples for future examina- 
tion, if further investigation is desired. 

ig) A study of the woods of the Indian ii/chuccac (mahogany family) 
was continued. Up to date 34 wood specimens, from the collection of 
the Forest Resoaioh Institute, have been cut and mounted. Slore 
specimens will be cut and studied during the current year, 

2. IPEKTIFIOATION OF WoODS, 

As usual, a large number of timbers was received from various source^ 
for identification. Among these the most mtcrcsting were 4 fossil woods 
sent by Mr. G. S. Purkayastlm of the jVssam Forest Service. The fossil 
No, 2 has been identified. It shows similarity in general features and 
in minute anatomy to living Oluia species of the Anacardiaccac. The 
name Glutoxglon assamtea has, therefore, been proposed in a short note 
entitled ’*A fossil dicotyledonous wood from Assam”, published in 
** Current Soienco ”, December 1931. A fuller account is under prepani- 
tion and will bo published soon. 

The total number of timbers identified during tho voar was about 
400. 

3. EXASnKATlOK FOR FUKGUS. 

Various enquirers sent aamples of wood suspootod of having been 
attacked by fungus. The number of spnoifio enquiries replied to in this 
connection was 31. 

4. Sfeciazi Enquiries. 

Several special problems were taken up on behalf of rcscaiob ofiicers 
of the Institute and forest officers in the provinces. Work wn^ also 
done for several business firms. In this ronneotion 203 wood nphrimens 
were examined. 

0. Indexing PERMANnKi slidi^i and anatomxcai. data. 

In the oouTso of roiitino work permanent slides were prepared from 
about 400 wood specimens. Whonovor possible nnatomiral data have 
been collected from these slides and filed for future refeionce. 



G. CoLLccnoK or Axmicimo ^oo stecimeks. 

(a) In Jfiiuf.— ^ovcial authentic -wood Bpocimons wore xccrived for 
the standard colleoticnu 

(5) From atrwwt— Daring the year altogctlirr 3G7 nood specimens 
were Tcceivcd. Of the^c more than half ^erc from Dr. IL P. Brotrn, 
Syracuse Univer^ty, U- S. A. Otiicr donors i^crc Dr- L. Chalk, Imperial 
Forestry Institute, Oxford ; *Mr. B- J. Rsndic, Forest Products l^bora- 
tory, England ; Mr. 11. E. Dc&ch, Forest Eescaich Institute^ ^Inlaya ; 
Prof. S. J. Record, Yale University, U. S. A. ; Directors, Field Musenm 
of Natural Hutozy, Ciiicago ; Forest Products Laboratory', Canada and 
the Chief of Forest Products, South Africa. Oar sincere thanks arc 
duo to the above donors for helping tho rorrat Research Institute to 
rnnko a complete collection of the commcrdal timbers of the iivorld. 

7. DisTRTBunoK OF WooD Spccxucxs. 

In re^nsc to requests from abroad and from various parts of India, 
GOO samples of timber ivcre sent out to intcTCstcd enquirers. 

8. Gsncral. 

A short course in Wood Technology wan given to the following 
ofEcer: — 

Mr. Jayawardnna, Assistant Conservator of Forests, Ceylon. 

Over 20 photomicrogiaplis were sent to various persons interested 
in wood identification. 

9. Pdslicatioxs. 

See Appendix I. 


Timber Tcsdiig Sectioik 
1. Staff. 

Mr. L. N. Seaman hrid ohorgo of tho Section for the first eleven 
months. Mr. Y. D. lomayc. Assistant in Charge, was sent on deputa- 
tion to Ellwand and America by the Government of India in order to 
study Timber Testing methods in oriicr countries. He visited the 
Laboeatories at Princes Riabozongh, Paris, Ottawa, Madison, Vancouver, 
MonOa, and Euala Lumpue and saw logging operations in Vancouver, 
Federated hla^aya States and in Burma. Ha also visited a number of 
Iqpbcr mills and wood working industries. After his rcttim firam 
deputation Mr. lanuiyo took oiRcinting charge of the Section when 
Mr. Seaman prooeeded on leave on the Cth of hdd ohaige till 

the end of the year. 
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2. Special Inpestzoations. 

(ff) Tlio study of the influence of friction on the results obtained 
inth the standard shearing test tool was continued. The effect of the 
sh<*ipc of the lest si>ccimen and the method of holding it in the tool is 
also being studied. Tlic examination is not yet complete. 

(6) CIci^tan(hu 9 collims and Eucahjplus ros/ru/u poles were tested 
for suitability lor use in electric tiansmission lines. Although lucclinni- 
rally they u'crc strong enough the poles split badly while seasoning. 
Their utility depends on proper ^caooning. 

(c) /'laxiHws infcninfAa from the United Provinces and mulberry 
from Changa Miingu and Khanewal Plantations were tested for ruiL* 
ability for biiorts goods. Both of these were found to he as good as 
imported ash for this purpose. 

(d) Tests were made in conjunction with the Seasoning Section to 
And the effect on strength of different treatments gis'cn to nood before 
seasoning, Ilopca parvijlom, Aw^ctssits lahfolia, Tcrmtnaltn iomento^a, 
Xt/lia x^lcoarpOf Grewia iilht/oha, SUreo\permum zylocarpim were 
tested. The ins’cstigntion is still in piogress. 

(c) Different lots of sissoo {Dalb'rgia ai^soo) from the Punjabi vie., 
Changa Manga, Punjab Boadsidc, and River island sissoo, etc., were 
tested and compared for htrcngtli. A rcpoit on this \nll lie i*»suc<l in 
due course. 

(/} Different lots of teak such ns wide ringed teak, liglit and dark 
coloured teak, gum streaked teak, etc., irero tested and compircd for 
Rtrength with normal teak. It was found that the quality of teak was 
reasonably good wlicn the growtli rate was any whore between 4 and 20 
rings per inch. It was also noticed that the colour had no sigiuflcant 
effect upon strength. 

(ff) Wood used in aircraft construction and samples obtained from 
failures of aeroplanes were tested from time to time as required. 

(A) 21 consigoments of glue joints submitted by Ground Engineers 
of different Flying Clubs were examined and reported on to the Dircotoi 
of Civil Aviation in India. 

(i) The Timber Sections of the Military Engineers' Ilnndbook were 
ic-written and a description of 45 species of wood together with working 
btrG«i«cs and other tables were added. 

(j) The OiliceT in Cluirgc paid n visit to Rangoon to attend n Con- 
ference oil the subject of Teak Grading. Data were obtainisl on more 
than G,300 teak squares and from the nnalyuis, grading rules were pre- 
pared in consultation with the lessees, the Biitmii Forest Department 
and the Timber Advisory Oflicer with the Railway Board. These grad- 
ing rules are now being considered in detail by the teak lessees aud the 



Foureat Economist, Bnzma. When the rales axe finally appioTed and 
brought into iorce it Trill be possible to grade teak squares on the market 
in a more unifinm manner and buyers Trill be able to select a definite 
grade aocoiding to requirements. These grades do not apply to con- 
verted material bnt to teak squares only os teak is generally sold in the 
form of squares which are converted the buyers acccxcding to their 
own requirements. 


3. Eoumis Testzkg. 

During the year under report good progress was made on the routine 
testmg programme althou^ it was somewhat ddayed by the necessity 
far nmlnng ^eoiol tests and by the teak grading Trark. Work unda 
Ecojeot 1 (Standard Teats on Small Gear l^edmens) and Project 2 
(Standard Tests on Structural Timbers) ttbs continued. Other routine 
testing such as |^nes, plyrrood, oontainezB| eto.j was also done in co- 
operation with the Wood Workshop Section. 


No, ofspemeo tested during the gear. 


Qreen. 

Ekiqeofc 1 ... 0 

nkoj60b2 * ■ • 

KefaotO under nrioiu 
mbhwda 


Air Diy . Kiln Diy. 

T 8 

4 

. ■ .a 73 

ccna^iaflatB. 


The testing also indudes 21 consignments of glne joints submitted 
Ground EngineeiB for examination. 


ftojjeot 1 
Ekofeota 
ftideeto 


Otmii. AirDisr. Xdnlliy- 
8 6 6 

12., 

■ a a . 60 

cau^giuneiiis. 


Over 14,000 Mechanical tests and nearly the same number of 
Physical determinations Trere made during the year. 4,000 spedsl 
shimkage observations Trere also made in addition to routine computa- 
tions. Beports on 6,300 teak squares consisting of about 187,000 cubic 
fiset of timber were analysed and numerous tables were pr^ared 
involving much computing work for the study of teak grading. 



4. TEOBKIOAL KOIES AKD ABVXOC. 

126 tochnieal notes and letters vrm issued during tho }Tnr, among 

1. Comparison of different lots of teak. 

2. Comparison of different lots of sissoo, 

3. Specifications for Bailiraj Sleepers, 

4. 'Wood suitable for flooring. 

6. Indigenous substitutes for walnut for making gun <itocks. 

6. Wood for cooling towers. 

7. Wood suitable lor bridge work. 

8. Wood for various kinds of handle^* such ImmmiT handles, 

pbowiah bnndlcSi otc. 

9. Wood for sports goods. 

ID. Wood for transnussion poles. 

11. Wood for jacht masts. 

12. Suitability of wood for Bailway floor boards, 

13. Wood for cotton reels, shuttles, etc. 

14. Indigenous substitutes for polo stick hnads. 

16. Indigenous substitutes for hickory, ash, btreh, maple, and 
willow. 

16. Wood for motor bodies. 

17. Species suitable for deck planking. 

6. PUBUOATIOKS. 

Bee Appendix 1. 



Wood Seasoning Section. 

1. New Muthod or Kiln Dayzwo. 

Oon.sxdeiiible progress was made with the new method of kiln drying 
developed at this Institute. Dorlug the year, 29 charges of timber 
co^*ctmg 16 species w'cre dried in the two small internal fan kilns, and 
except in tho case of 2 Fpcolcs, namely Bkorca robthta and Bc/iim 
iraliichit\ the results obtained wore quite s.itisf.iotory. 0\ni\« to 
insufficient supplies of buituble timbers, only 4 Idin cliarges wore in^cr- 
taken in the largo kilns, and resiilfs in all the eases weie highly hurress- 
ful. Ono inch thick planks of Crdreh loona wcio dried from about 
95 per cent, to 10 per cent, moisture content in 8 days. The timber tros 
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of very poor quality, from xoad-^e trees of inogolai gnndli, having 
nmnerous decayed ^ots, ocduded bark and cross grain. In aj^te of 
this, the increase in degrade iras negligible, being confined to some 
collapse around decayed knots, and some waiinng and twisting of wide 
tangential plonks, A charge of Ainoora tPoRiMif one inch planks, was 
dn^ &om about 70 per cent, to 9 per cent, moisture content, taking 
9 days in all, and the condition of the timber at the end of drying was 
excellent. The final teats indicated an almost entire absence al drying 
stresses, and a very muform moistnie distribution in the wood. A 
mixed charge of Dipterooarpus tuHnmitUt Dichapais eZfipfiba, Bttrdundsia 
pmnata, and Hopea parviflora was very suocessfnlly dried. Di^aro- 
carpus titrbinaius (guijun) contained as much as 120 per cent- moistare, 
the planks being up to 28 inches wide. At the end of 20 days, the 
average moistare content for the whole lot was 10 per cent, and even 
the widest gurjun. planks did not have more than 11-6 per cent, moistuze. 
The results opined m all these coses are a oansidenible improvement 
on the old process of drying, giving a better quality of dried material at 
a lower cost. 

A note on the kdn drying of laniri (Termtndlia tameniosd) according 
to the new process of kiln drying was published in the Augnst 1934 
issue of the Ivdtan Foresterf which evoked a number of enquiries ham 
India and abroad. Another abort note on the new method of drying 
has been published m the hbxbh 1936 issue of the Hardwood Becoid ci 
Chicago, U. S. A. A detailed analysis of the results so for obtained 
with this method will be publuhed shoirtly as a Poiest Bulletin. 

It IS gratitying to note that there is on iniDzeaso in the number of 
enqnmes about tire deangn of timber seasoning kilns. Drawings and 
epecificationB were snppbed to a number of enquirers, and out (d tiiSSB 
3 firfwfl in Bengal hsvB to put iqi kiln drying 

instoUationB during the year. 


2. FoKBrAOE Ezin. 

At the dose of the year, the erection of the furnace and of the acoes* 
soiy plant was completed and one charge of white dhup, Canarium 
etip/ipHum, 1 inch thick planks was snocessfiilly d ried from the green 
condition to about 10 per cent, moistnie content. Bxoqit for a rii^t 
disooloEation of the wood due to unhumt melge, which was entirely 
lemoved by planing, there was no degrade whatsoever. 

The chief advantage of tliia Inin is that it is independent of a steam 
boiler and eon be worked entizdy on wood refuse and sawmill waste. 
Some kind of motive power is, however, required for workuig the centri- 
fugal fan, which delivers the hot gases fcom the foinaoe to the kiln. 
Temperature oan be controlled by regulation of fresh air to the ganecator 
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and the hnmidiiy by mcniu of \ratei B^ys. Farther tests with this 
win will bo carried out during the coming year and a detailed report 
\rill bo issued. 


3. KiisN Dbyiko mm Ozone. 

Sxpcrinio&tB were coinpicted last year and it was found that addition 
of ozouQ to tho air circulating in a kiln did not liavo any cilcct on the 
rate of drying or on tho shrinkage of any of the four species tested. A 
detailed z^ort has been issued as Indian Forest Bccords, Vol. XX, 
Part Xin, •“ Results of Experiments on the Kiln Drying of Wood with 
Ozonized Air 


4. Dryiko under Vacuum. 

Ko further experiments could be carried out during this year. It 
is, however^ intcrcstmg to note that an onk sleeper was sent to this 
Institute by a Swedish finUt which they stated had been dried under 
vacuum to a moisture content of 12 per cent, in 35 hours. On testing 
it was found that the sleeper contained on an average 27 per cent, mois- 
ture. with a gradient of 13 per cent, in the surface layers to 45 per cent, 
in the interior. The weight of the sleeper during transit came douTi 
from 80 Eg. to 64 Eg., which would give an initial moisture content 
of about 60 pet cent, at tho time the sleeper was despatched. It is not 
unusual to find claims of this nature made which are not verified after 
careful examination in the Institute. 

5. Am Seasoning. 

Final observations were taken on all the air seasoning experiments 
that were in progress at the beginning of the year, ond the results ncre 
incorporated in tho “ Slanual on Air Seasoning of Indian Timbcis ”, 
publ^ed during tho year. 

Farther studies on the air-seasoning of some of the highly refractory 
species were undertaken, which included the following among others : 

(i) Eugenia garincri. 

(ii) Bopea parvijlota. 

(iii) Quereus hmellasa. 

(iv) Quercus lineata. 

(v) iSbAtma wallxehiu 

^ In order to slow down tho rate of seasoning, the timber was stacked 
with very thin crossers. and oven without crowrs at all. Results with 
Uepea parviflora and Quercus lamclhsa appear to bo promising so far in 
stadcB without any Grossots. ' 



42 


6. WaIEB BOAKSm mm to AlB-aEASOKlHO. 

An ezpeEunent on the \rater soaking of the foUoiwmg tambera for 
periods VBxying ham 1 to 6 years was started during the year ; — 

(!) Amoora fcdUichii. 

(ii) Anagdatus latiJoHu, 

(iii) Evgeniagardneri. 

(iv) Hopea parif^ra. 

(v) Querous hmdUm, 

(vi) Quereua lineata. 

Matched material of the foBowing species, air seasoned with and 
withont ptevions water immeisiQn, was sent to the Timber Testing 
Section, for determining the strength nnder impact, in order to find out 
whether water soaking has ai^ adverse etbob on tins property : — 

(i) Anogd99ua 

(ii) Eugenia gafdneri. 

(iii) Chreuna tUia^dlia* ^ 

(iv) HopeapamJIora* 


(vi) Xyliazylooarpa^ 

7. Axa Sbabqhiko of Railwat Sceefebs. 

The e^eriment on the air seasoning of Railway siegers, started at 
Dhilwim during the previons year, in co-operation with the Rorth 
Western Railway and the Ptmjab Forest Department^ was continued 
till the middle of November 1934, when the final observations werp 
taken. During the dry sonuner monthBj March to June, one-third of 
the number of sleepers was stacked in tiie “ 1 and 9 ** method and the 
rest in dose crib stacks. In tiie first wedc of July, aB the sleepers were 
inspected for devdopment of defects and moisture loss, and vrm passed 
by a Railway Sleeper Passing Officer. The siegers were then re-stocked 
in the ” 1 and 9 ” method, as, during the monsoon, the close crib stack- 
ing was considered to be hazardous, on account of the liability to decay 
and fongos attadc. The final inspection and passing were earned out 
in the middle of November 1934. A pieliminaxy rqx>rt on the tesolts 
obtained in this experiment was published in the Indian Forester of July 
1934, and the final report wBl shortiy be issued os a Forest BuBetin. 
From the data obtained in the e^eriment, the foBowing general condn- 
sions can be drawn, whidi are substantially the same as those reported 
last year. 
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1. The ends of oil sleepers shonld he given a tiiick 
coating of coal-to or of some other suitable material as soon as possible 
after the ekqpets axe taken out of the water, 

2. SUidnng.^DwdBrT and fir defers can be stacked either in the 
" 1 and 9 ” or in the close crib manner, from the begiiming to the end of 
dxy weaker, provided the ends of slecpeis aie well protected against 
too xajnd drying. Chir sleepers should be staobed in the ** 1 and 9 ” 
metbod, on account of their liability to decay and fungus attack. 

3. Seasoning period . — Softwood sleepers after thdr axxival at depots 
in tbe pleins require about a year for oonqilete seasoning. In the case 
of deodar sleepers, which may be used in the line without antiseptic 
treatment, it is necessary that seasoning should be carried out for this 



Another experiment on the seasoning of sleepers was carried out at 
Moiala in co-operation with Messrs. Spedding, Dingo Singh k Co. Two 
thousand deodar rieepeis were stacked at the end of April 1934, in order 
to find out the efiect of end-taxring and to compare the “ 1 and 9 '* and 
the dose crib methods. The experiment hod to he discontumed in the 
find week of July 1934 and the results were disappointuig. At the end 
of two months, the percentage of i^eotionB due to seasoning defeota 
amounted to 17 per cenh and there was no ^gnificant difEerence between 
the defers stacked in the “ 1 and 9 and the dose crib manner. End« 
tairing v^as also meffective in preventing the end craddng of deqxnn. 
The ody condusion that oan be drawn from this experiment is that it 
is diffiodt to find any practical method, other than the erection ox 
costly air seasoning sheds, which would prevent heavy damage during 
seasoning, if the sloepexs arrive during the dry weather. 

In this connection the Officer in Charge pud a visit to soxne tunber 
expldtatbn works in the £nlu forests in September 1934, in order to 
study the method of conversion and extraction of sleepers. As a result 
of this tour a number of suggestions were offered for the consideration 
of the Punjab Forest Department, and during the fdlowing year it 
has been decided to cany out an experiment m the Upper Bashahr Divi- 
sion to determine the effect of seasonmg sleepers in the forests for various 
periods before launching. 

8. Labobatobt Experimeiits. 

1, Methods of moisture deUrmination^ThB work on (his item was 
completed last year and a paper was written up, which will be pub- 
lidxed in the Empire Forestry Journal. 

Some prdimina^ experiments were earned out on testing the 
aoouraoy of the Tag-Heppenstall and the Blinker moisture metaxs 



and a detaOed note on the methods of rapid detennination of moistme 
content of xrood has been sent to the Indian Fartsler for publication. 

2. Shrinhiseand Hysro^copUsiiy Exper/ntenfs.— Work on the seven 
specieB taken up dazing the last two yeaxB was completed and a detailed 
study of the followiDg specieB was taken m hand dozing the year : — 

1. Teefona p/andu, teak, ungizdled from Burma. 

2. recCona prondis, teak, girdled from Burma. 

3. Dalbergia susoo, sisaoo. 

4. Cedrda toonag tooitu 


Various experiments have been carried out during the year to deter- 
mine the efieot on shrinkage, swelling and hygrosoopioity oi woods after 
the following treatments. 

1. Impregnation with various Ghemicals. 

2. Boiling in water. 

3. Steaming at various pressures for difterent periods. 

4. Exposing wood to high tempecatnie and low humidity l^og 

periods. 

6. Metal qpiaying of wood. 

6. drying under varying conditions of temperature and humi- 
dity. 

The zesultB of ‘&ese e'cperimenta are being worked up and will be 
published during the coining year. 

9. EwQinBiES. 

A large number of enquiries on various sabjeets zelatisg to the air 
and kiln drying of timbers was replied to as usual. As mentioned before, 
kiln drying is receiving increasing attention in the country, os can be 
judged from the number of enquirers who want information on the design 
and erection of kilns. 


10. PUBLCOAIZONS. 

See Appendix L 


Wood Preservation Section. 

Mr, S, Kamesam held charge of the Section throughout the year 
except for a period of one month when his services were lent on deputa- 
tion to the ^avancoie State. 



1. Tbe Baican Couuztics Befobt on Asott wood pbessbvatxve. 

Bcfercnce \ras made in last year’s report to an investigation of the 
Abcu wood preservati^T: by a special committee appointed by the Bailway 
Board. The committee rc-assemblcd in Simla in June 1934, After a 
three days* session, the committee signed a unanimous report on the 
Ascu wood preservative. The report has been published under the 
title of " Beport of the Committee appointed by the Railway Board to 
rq)ort on the Suitability of the Falkamesam Fieservativo for treating 
timber ”, 

The Committee agreed that Ascu could bo considered “ to be an 
improvement on the present method of treating sleepers ond ospeoted 
to show a saving in cost They required assurance that Ascu treated 
jdc^ers would n^ be liable to split any more than those treated at present 
with the oil creosote process. 

The Committee recommended that 25,000 sleepers each of deodaT, 
oUr, fir, kail, hollook and hollong should be treated with Ascu under 
pressure, and also with a qicoial anti-splitting medium consisting of a 
bituminous suspension. This recommendation was accepted ly the 
Bailway Board, It is obvious from the report that as far ns the efficacy 
of Ascu as a wood preservatiTO was concerned, the Committee was satis* 
fied. The Committee considered that periodical observations and reports 
on these Asen treated sleepers compared with others of the same species 
in the same locality treated by the ordinary oil creosote process during 
the next two or three yeors “ should be capable of furnishing material 
for a final decision as between the Aseu preservative and the fit ti ng 
method of treatment 

' 2. LaBGE SOALS VXECD SlCFEniUENTS BT TBE INDIAN BaDAVAYS. 

After the publication of tbe Baman Committee Beport in July 1934 
the Director of Civil Engmcering, Bailway Board, accompanied by the 
Becretaxy of the Baman Committee visited the Wood Preservation 
Section when details regarding the preliminary experiments that wore 
to be made for carrying out the recommendations of the Baman 
Committee were discussed. A definite programme of work was drawn 
up for deriving the proper specifications for the treatment (of the lakh 
and a half of experimental tiecpois) with Ascu and with a bituminous 
su^ension. 

The preliminary tests were concluded about the end of November 
1934 when a detailed report on the results obtained was prepared, along 
with definite recommendations based on tiicm, and presented to the 
Bailway Board. The Director of Civil Engineering accompanied by the 
Joint Timber Advisory Officer to the Railway Board and the Army 
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Departments again yisitcd tlic 'VTood Frcservotion Section in tie third 
week of December 1931 to inspect the slecpezs treated in the pieSminaTT 
tests and to discuss the procedure for conring ont the large scale test. 

The reeommondfitions made regarding the Ascu and anti-spIitting 
treatments of the sir q)ccic5 concerned were accepted bj the SaHway 
Board. In March, 1935, it was decided that about 14,400 B. G. com- 
ferons sleepers should be treated at an early date with Ascu and the 
anti-splitting medium. This comparatively small number was chosen 
for the first year by Tcpre«cntativcs of the Bailway Board, the Forest 
Bcsearch Institute and the North Wc^em Bailway in order to dislocate 
to a minimum the sleeper renewal programme of the North lirestem 
Bailway during 1935-36, and also to see whether there would be any 
unforeBGcn difficulties encountered in the actual treatment of a huge 
number of rieepers with Ascu. It is confidently expected that a very 
mudi larger number will ho treated next year. 


8. SFEcmcatioKS for tbe Ascd asd Assn-srumsa TneantEsrr or ibt 

SIX senciES. 

Chir, fir, deodar and blue-pine will be treated 1^' the Buq>ing proeess 
with two coneentrations of Ascu solution, ric., 8 per cent, and 4 per cent, 
bollock wDl be treated by the Lowiy process with the some concentra- 
tions. The first three ^ccics will he treoted with an initial air pressure 
of 50 lbs. sq. in. whereas with blue-pine the pressure will be 75 lbs. sq. 
in. In the case of hdlong sleepers, the Lowry process will be employed 
nmng two concentrations of the preservative, to;., 4 per cent, and 2 pet 
cent. The anti-splitting treatment in the case of chir, blue-pine and 
hbllong will consist of 5 minutes' immersion in a hot 10 per cent, asphaltic 
su^nsion in crude oil In the case of bollock end incised sflrer fir the 
period of immersion will be 10 minutes, whereas with deodar, the period 
win be 15 minutes. One half of the Ascu treated deepers for each of the 
two concentrations will be treated by the above specification against 
splitting. The other half in each case will be treated with precisely 
the same hitnmmons composition but the period of immersion will be 
double that in the previous case. 

4. pRAOnOAIi APmCAinOK OF THE AfiCU WOOD FBCSERVATtVE. 

(i) During the year the Government of the United Broviuoes, 
represented by the Irrigation Department, accepted the use of Ascu 
for preserving sapwood timber poles for the transmission of electricity 
at 11 K. y. in the 3fcenit grid area. It is expected that within the 
next year, a few hundred miles of sudi rural diatribntion lines will be 
installed. 
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(ii) Tho Officer in Ohatgo of the Section examined the timber lesonices 
of Kavanoore and made several rcconunondations to the Government 
for the exploitation of tbc State’s timber re^sonrees, preferably after 
treatment with Ascu. Pcncticnlly all the recommendations, including 
the Ascu nood preservative, on which the xecoimncndntaons arc based, 
have since been accepted by the Government. The most important 
of these is the immediate use of Ascu treated tmber poles in connec- 
tion with the Pallivasal Hydro-i lectrio scheme. A plant is being 
installed by the Travancoie Government for operating tho Ascu process 
to treat several thousand poles both for eleotzical trossmisaion, distribu- 
tion and telephone construction. 

(iii) The Government of Mysore has officially accepted the Ascu 
preservative. They are treating over 20,000 c. ft. of timber in the form 
of poles and sleepers during the current year with Ascu. 

(iv) The Government of Bhopal have also aoooptcd the Ascu wood 
preservativo, and Mr, Kamesam will be shortly deputed to tho Bhopal 
State for doing work similor to that done for Mysore and Travancoro. 

(v) The Government of Madras have brought into operation two 
pressure plants employing Ascu as tho wood preservative. They are 
under the supervision of the Director of Agricultnre and the Director 
of Fisheries. 

(vi) The first private commeroial wood preservation plant in India 
was ready by Match, 1935. It was put up by the Asou Wood Preserving 
Agency, D(dua Dun, who nie the sole licensees of the Ascu patent in 
India. It is understood that during the next few months they will have 
fhzeo or four pressure plants operating in Northern India. The Agenqy 
has been commissioned to preserve witii Ascu a thousand 35 feet long 
blue pine poles for the elcotrification of a well-known Punjab hill station, 
besides four thousand poles for the United Provinces Government. It 
is understood that the Agenoy will shortly put up two more Asou plants. 

5. FuBIHEB BESULia OF VENEER AND BAMBOO TESTS. 

Some important results obtained by employing veneer test pieces 
treated with different wood preservatives were mentioned in last year’s 
report. The Raman Committee report contains much data of value 
obtained by this teehnique. Asen treated bamboos have given very 
satisfactory results, being intact after 16 months in a very severely 
whitc-ani and fungus infested area in wliioh the untreated controls 
perished in a short time. 

6. FzRE-PROOnNO TREATMENT WITH AsCU. 

Preliminary experiments to evolve a one movement fire-proofing 
and Ascu treatment wore made, with fair degree of success, about tho 

d2 
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doBe of the yeax ; it appeals that the ineorpoxation \rith Asou of 
aznmoniiim Bulphate, whioh is one of the cheapest fire-proofing dhemicals 
Imown, provides an efficient oombined fire-proofing, tennite and rot 
proofing treatment. Ei^eiiments are in progress to perfect the process 
so that it can be used in coznmeicial plants. 

?• Ann-spimxKo ibeaiuent of toiBsa vnm bitouznous BBiuLStoNs. 

Beeent experimental xesulte as vrell as patent Hteratnie on the suhjeet 
diow that petrolemn a^halt is one of the most efficient economical 
anti-q»]itting media hnown. Instead of employing the asfdialt as a 
suspension in crude oily it is proposed to employ it after emulsification 
vdth irater. The crude oil as a medium to spread aqphalt on timber is 
es^ensive compared udth irater as on emulrifijer. Preliniinaiy experi- 
ments in this direction vrare made ^rith snccess at the dose of the yeax. 
The tiro diief advantages of the bitnminons emnlmti n over a suspension 
in crude oiL axe, firstly, no heat mH be required in the field for the applica- 
tion of the aqdialtio anti-qilitting treatment^ end secondly, Ihe treat- 
ment, for the same asphaltic content^ may be expected to be about 26 
per cent, cheaper than an asphaltic su^tension in crude oil. 

8. Pbojxot IV AStD Gbave Yabd Tests, 

188 B. G. deepers of Parashtmi tt^UaXa from Burma were treated 
and handed over to the Bast TTidiim Bailway for dnralnlity twnln. 

Duiing the year the fdlowing were added to the timber test yard 
of the Section; — 

(i) Treetex. 

(ii) Bisulation Board. 

(iii) Paxolao 148. 

(iv) Ascu treated and untreated sapwood posts of chir and teak 

with and without water-pioo&g butt treatments. 

(v) A dozen sticks of each of the six series of timbers (diir, fir, 

deodar, kail, hbllodk and hoUong) treated with different 
concentrations of Asou along whb control spedmens treated 
with 40 per cent, creosote and 60 per cent, earth oO. 

(vi) Cross^ections from Ascu treated deepers. 

(vii) Spedmens treated with CuprinbL 

Untreated Redmans of the three foUowii^ qaedes of timber were 
also added during yeax 

(i) BuUafnmioaa. 

(ii) Phoebe spp. 

^iii) Suealffptus spp. 
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9. Mabzne tests. 

Asoa treated chir sapling posts along with untreated controls were 
sent to the harbours of Caloutta, Vizagapatam, Madras, Bombay and 
Eaiaohi for exposure to marine organisms. 

10. Toubb. 

The Ofi&cer in Charge injected experimental deepers installed in the 
Bengal Nagpur Railway, Madras and Southern Mahratta Railway, and 
marine speoimens in the Caloutta, Yizagapatam and Madras harbours. 
After e^osure to marine organisms for 18 months the Falkamesam 
and Asou treated specimens were observed to be absolutely intact while 
the untreated oontrob were cither entirely destroyed or badly attacked. 

11. PUBUOATIONS. 

Forest Bulletin No. 85 entitled “ A Record of the Results obtained 
with Experimental Treated Sleepers laid in the Indian Railways between 
1911 and 1916 ” came out of the press during the year. 

Wood Workshop Section. 

This Section continued to function on a reduced scale as a supply unit 
for other Scotions, while the Oificcr in Charge devoted the greater part 
of his time to veneer and plywood research and to glue testing. 

The Timber Testing Section was supplied with 14,328 wood speoi- 
mens for test purposes. 

The Wood Technology Section was supplied u-jth 41 Gamble and 713 
hand speoimens and 14 cubes for spcrific gravity tests. 

563 orders of maintenance and routine work were completed during 
the year. 

221 logs of the following species were converted in the Saw-mill : 

Ahus nepalensU for strength testa. 

Anlliocepkalus cadataha lot strength tests. 

Framtui maerantha for strength tests. 

Aforus alba for strength tests. 

Buteafrondo^a for strength tests. 

PhoAe spp. for strongth tests. 

Daibcrgta sissoo for strength testa. 

Cryptomeriajofonica for strength tests. 

Niioalyptus euginoides for stcength tests. 



T^Btiom gmniU for atrengtih tests. 

Shma rtHnuia for strengQi tests 
Temxmlia tomenUm far seasoniiig tests. 

Cedrda toona far seasoning tests. 

Ancgeissus htt/oNd for seasoniiig tests. 

^iRoojo toalhdin for seasoning tests. 

Temtfialia panictdata far seasonii^ tests. 

Querau Kneata far seasoning tests. 

Quercus Jamdhm for seasoning tests. 

Hopea pamfiora for seasoning tests. 

gardneri far seasoning tests. 

Dickopm dh^tea far seasoning tests. 

Hardwiekta pinnata far seasoning tests. 

^cKtma ualhclixi for seasoning tests. 

Teminalia bialata far seasoning tests. 

Canarium euphgUum far seasoning tests. 

Dipteroearpus ahtus far veneer tests. 

L(^hope[alum wightianum far veneer tests. 

Dipteroearpus tuihinatus for veneer tests. 

Diptmoarpus UAerculaUis for veneer tests. 

Pinus Umgxfoha far General nse in Wood Workshop Section. 
Anisoptera glabra far General use in Wood Workshop Section. 
Ifotn^sra tndfcff for General use in Wood Workxihc^ Section. 

Abies pindrow far General nse in Wood Workshop Section. 

In addition to the above, 246 paving blocks were prepared bom old 
sleepers for the Wood Preservation Section, 12 sleepers \reFe converted 
into shingiles, 26 tieepers into scantlings, 2 pieces sleepers into planks 
for the Wood Freservation Section, 360 bullies out into halves for the 
Pietident, EoxestBeaearch Institute, brandhes of Mangifera inixea con- 
verted for malring ohoTcoal for the Minor Purest Products Section. 

Beports on the 'irozldng qualities of the undermentioned timbers 
^rere issued doting the period under review : — 

Ikdbergta latifoKa (rosewood). 

Lagerstroemia Umceedata (benteak). 

Afallofus pdalippinensis (roini). 

MtUxtsa velutina (domsal). 

Alnxte mpalensis (Indian alder) kSn dried. 



Dalbergia sissoo (Fnnjab roadside sxssoo). 

Cryptameria japonica (dhepi). 

Pho^ epp, (mckohi}. 

Bvtcafrcndosa (dhak). 

Anthocephalus caiamba (kadam). 

AlnuB fiepalcMXB (Indian aider) air dried, 

A large number of enquiries were reoeived from ^'arious sources and 
were replied to. 

Veneer The Vencer Sub-Scotion was closed down up to 

2nd November 1934 owing to tbo ab&cncc of the Officer in Charge on long 
leave. 

Logs of the following spccicb were peeled for tests under Fiojcct 
VIII on return of the OfScer in Charge : — 
rermttiafta Umentcaa (Burma). 

Dipterocarpus ahtus (Burma). 

Tamarix ariimAata (Punjab). 

MudiiluB maeraniha (Mysore), 

Cr^pfomeria ^aponioa (Bengal). 

DipterocarpuB tuibinaiUB (Burma). 

Loplicpeialum vnglilianum (Madras). 

Pesfs. 

Tests on glues wcio earned out as follows and results submitted to : — 

1. Messrs. The Swostika Chemical Co., Saharanpur, United Pro- 

vinccf , on a sample of Casein. 

2. The Director of Civil Aviation in India, New Delhi, on glue 

joints to find out deterioration by fungal grou*th. 

3. The .Vssistant Aiicraft Inspector, Dum Dum. Calcutta, on .i 

sample of glue. 

Tests were also carried out on various fillers for open joints on parquet 
floor, glue and saw dust, glue and chalk, plastic wood, and plasUc wood 
iind chalk. Glue and aaw dust appeared to be the cheapest and best. 

Numerous enquiries relating to veneers, plywood and glues M*erc 
received during the year and dealt ivith. 

Reports^ 

An Interim Report on the work done up to the end of 1933 under 
Projeot Vni (Testing of Veneers and Plywood) has been published. This 
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Inteiim Beparfe has been xeviewed favoniably by the Ftess and experts 
botb in India and abroad and lihere now appeals eve^ bi^e of the ply- 
wood industry materializing in India, 

BCnor Foml Produela Section, 

1. GnnEnui. 

The Forest Eoonomist is nominally in dhazge of this Seotioni and the 
total staff of tiie Section consists of one Upper Grade Assistant 
(Mr. Ramnswami), one laboratory assstant and a few coolies. Witb 
snoh a staff very little leseaidh work oan be aocomplished. 

2. F. B. I. Fobtsbui Geabooui h™ (“ Fiikiln ”}. 

A note embodying the detoib of tiie working of the “ Fxikiln ” was 
pnblidied in the "Indian Forester" (January 1935). F’emeroos 
enqnizies have been received from forest officers and obaxooal oontraotois 
for infonnation about this kiln. Aocoiding to the current piioes of 
materials and labour it bas been estimated that the " Ftikiln ** could 
not be mode for less than Rs. 443 each. As this figure is still considered 
to be too high, experiments ore being mode to do away with mmeoessory 
parts without saorificung the efficiency of the kOn; some snooess has 
been attained m thi« direction in tnalrjiig ohaicoal in the kOn without 
uaixig the auHadmission apparatus, entry of air into the kiln being con- 
trolled throng^ amall holes made in the earth at the base of each lower 
panel ; at the end of a bum these hdles are closed banking them up 
witheaxih. 


3. GaABOOAD Bbiquwcxzng. 

A (fiiarooal grinding manhinc (a second hand soorH mill) was erected 
during the year. About 100 lbs. of dhorcoal is ground and mixed with 
the binders at each diaigei, prior to briquetting in the rotary press. 
As the result of these large scde e^eriments, the following results have 
been obtained 


1. Good briquettes can be made using 5 per cent, of BavMnia 

gum and 4 per cent, of rice flour (bcfiled in 30-40 per cent, 
of water). This confirms the results of the praviona small 
scale oiqperimeDta. These briquettes bum w^ and do not 
break earily. 

2. The cost of manufacturing briquettes by the above method 

works out at about 8 annii^ par TWiinwd of 80 lbs. 

3. Briquettes are wet wheu freshly made and in small scale ea^eri* 

nienta these were qiread out in a thin L^er on a cement 



floor for drying* Whon sovcral tons of bxiqnottcs nro inado 
in A dayi spcciol drying dhambors will bo necessary and tbis 
will naturally incrcoao tho cost of briquetting* 

4. Tho Bcardh for a cheaper binder bcconieB a necessity to com** 
ponsato for tho coat of drying. Experiments in this direction 
will be conducted in tho following year. 

4. Mikob Eobest PBonncTS GABncN-— G ulix7atiok of uedioinal 

FLABTS. 

As mentioned in last year’s annual report, a list of modidnal plants 
suitable for cultivation in tho Llinor Forest Products Garden was prepared 
and approved by Lt.-Col. Chopra, Professor of Pharmacology, in tho 
School of Tropical Medicine, Calcutta; out of this a start was made with 
about a dozen plants. 

As mientioncd in tho previous report, experiments on tho propagation 
of Artemisia mariiima by stem cuttings as well as by root and shoot 
cuttings were conrinued during the year. Tlie outtings planted during 
tho previous year survived the monsoon without casualties and produced 
seeds during tho winter, whoieos numerous seedlings put out os control 
in tho same bed have died. Cuttings are best planted in March in Dolixa 
Dun ; in tho plains it may have to bo done a month earlier. 

Cuttings of Denis eUipica and Denis mahecensis, from tho roots of 
of which the inflcciioido rotonono is prepared, were obtained from Malaya 
and planted in tlie Garden Etii6ci}\ Only 4 per cent, of the former 
and 28 per cent, of tho latter have survived. Tho heavy moitality was 
possibly duo to tho unusually sovero winter. 

Ohjysanffiemum cincrariaefoUwn (pyiothrum) started flowering at 
the close of tiio year (end of March). Eegonoratiou by ofl-shoots mode 
before tho plants flowered was tried and found to bo successful. 

Psyllium sown in Ootobor-Novembor 1983 gave a good yield of seeds 
and its cultivation was continued during tho year in larger beds. Tho 
plants were flowering at tho oloso ot tho year, 

6. Matos Woods. 

A note on Indiau Timbers tested for match manufocturo was prepared. 
Tests carried out in this Institute as well as by various match laotorios 
in India have been incorporated in tho note. 

6. Collection of infobhation on tsb dbtjqs of tobest iufobtanoe . 

Tiiis work was oarriod out in conjunotion with tho Bio-ohomist and 
tho Forest Botanist, and tho aotuol oollootion of information was finished 
at the oloso of the year and tho work of arranging it has boon taken up. 





7. Enquxrxes. 

Ounng the yeai over 250 enquiries from Forest ofiiccis^ contractors, 
exporters and others from India and abroad, dealing nith the supplj, 
rolleetion. marketing, prices, etc., of vanous minor forest products of 
India uere answered. 


Paper Palp Section. 

1. Expebimestol Factory. 

(а) DitinUiffralion oj hamhoos^ — Experiments on the disinti^gtation of 
bamboos in the Noxeis and Ghrisfy moothme were continued in the year 
under r^rt. In order to obtain satisfactory chips, it was found neces- 
sary to have on tilie machine a suitable automatio feeding arrangement 
for bamboos. This has been derignod and is bring made by tbe hleohani- 
cal Engineer of the Institute. 

(б) DeTidmalamua hamtUonii (AoI'Ka) and Ox^tenanthem auricuJata 
(kalisem) bamboos. — Semi-commercial tests on these bamboos were 
completed. Sulphate process was cmplc^ed for the digestion of the 
bamboos. Both the species were found suitable for the manufactare 
of a vanety of papers. Tests on mixed ^eoies of bamboos will be taken 
up next year. 

(c) Pulp for artijieial silk. — ^Experiments on the production of ^eci- 
ally punfied pulp fox artifirial silk production from OtAlandra brandim 
(eta) and jUdocanna hambusoides (mufi) bamboos were carried out 
thxou^out the year. Although alpha cellulose content and copper 
number of tiie pulps obtained were satisfactory, tbe viscosily was low 
in caoh case. Experiments have to bo continued in order to obtain pulp 
with the rcqmsito ohoraoteristics. 

(d) Anthistiria gigantea (ulla grass). — ^Experiments were earned out 
on Anthisiiria giganlea (ulla glass). By adopting a modified overhead 
sulphate method ot dig^ion it was possible to obtain about 40 per 
cent, yirid of clean bleached pulp, with an economic oonsumprion of 
ehenucals for digestion and bleaching. Very sntisfactoiy qualities of 
hadami and white papers were mode from the grass pulp by itself and in 
admixture with small proportions of bamboo pulp. The grass, there- 
fore, appears to be a sati^otoxy raw material for paper makiiig, and 
riiould be useful to supplement the supplies of sabai grass in the United 
Provinces. 


(e) Babai graas ^ — Antique papers and imitation art paper were made 



Forest Division. 


if) Piniis (bhir).— Bi^erimonts by the sulphate process 

were carried out on Pinus longifoKa (ehir) ‘Humungs from the Ebw Forest 
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Plantation Aioa. Althougli fairly clean unbleached and bleached pulps 
were obtained, the percentage yields of oellnloso were low and the con- 
sumption of Ghomioals oorrcspondingly hi^. It is proposed to carrj 
out fnither tests on material obtained the Almora Division. 

(g) Bagasse , — EaEporiments were carried out on bagasse (ciushcii 
sugar cane) for the production of badami and packing papers in admixture 
with small proportions of bamboo pulp* Fairly satisfactory xesulth 
were obtained. The use of bagasse for paper making, however, docs not 
appear to be a feasible proposition except in a very few places. It is 
usually burnt as fuel in sugar factories and in most places the cost of 
coal or wood fuel makes the corresponding cost of bagasse uneconomic 
for paper making purposes. 

(A) Flax tra$fcw— The Direotor of Industries, United Provinces, it is 
reported, has succeeded in developing a method for separating to a large 
oxtont the woody cores from the short fibres. The latter will, therefore, 
yield a much dcancr pulp without requiring any intermediate grinding 
of the pulp. Thin white paper, suitable for typo-wiiting purposes, ans 
mode from pulp prepared at the Institute from the material. 

(i) Manufacture of paper , — About 3} tons of writing, printing, type 
and ibalt papers, and mounting and drying bonnls wcic manufiiotured 
in the factory, of which about 2 tons were supplied to the I^Innager, 
Govemment of India Press and the various ofiioes of the Forest Rose«ire]i 
Institute and College. 


2. Laboratory. 

(a) Pulp for artificial Detennination of alpha ccllulobe, nsh, 
copper number and ouprammoninm viscosity were caiiicd out in con- 
nection with samples of purified pulp prepared, both in tlie factory end 
the laboratory. 

(A) Chemical analyses of fate fiuttenufff.—DofexmiiiatiOiib of cellulose, 
lignin, pentosans, ash, caustic soda solubility, etc., were made in 

(1) Deadroealamus sfncfuf, 

(2) FemAu^cE orundtttacca, 

( 3 ) DaidioealamusliamiUoniit 

(4) Oxytenanihera aurieulalat and 

(6) Oxylenanihem nigrociliata, 

(c) Auicelave These wore carried out on r/;ir from the Delira 
Dun Area and on bagasse. 

(rf) Nmle ExpciimcntB irerp enmed onl on tlir pioduolion 

of papers for ciirrcnoy notes from the material supplied liy n priTOte 
conocm. 
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][e] Bagasse and whole linseed straw , — Samples of boards vere pfe 
pared from these materials for the Sugar Teohnob^st and the Directo 
of Industries, United Flrovinoes. 

(/) Boiler feed waters — Boatine analytical tests in connection with 
tiie softening of the boiler feed water ware oarcied out, as and when 
required. 


S. Toons ain> enquibies. 

(а) The Ofiicer-in-Chaxge, in January 1935, visited the Paper Mills 
at Kankinara, NoihaM and Roniganj, where modem and improved 
bamboo pulping plants have been pat up in recent years. The three 
mills are now using about 30,000 tons of bamboos per annum and expect 
considerably to increase the consumption in the near future, as soon as 
oertam init^ difficulties have been overcome and the necessary exten* 
dons to the plants have been made, 

(б) Corre^ondence was oanied on with private individuals, com- 
mercial firms and Government departments in connection with various 
technical enquiries referred to the Section. 

4. Pavc& Mnxa * OOKFEnEKOE. 

With a view to effect closer co-operation between the Paper Industry 
and the Paper Pulp Section at the Institute, the President, Potest 
Research Institute and College, convened a Conference in Calcutta on 
the 13th and 14th March 1935, at whidi representatives of all the Paper 
ISkblls, operating in this country, attended. The Conference was highly 
successful and as a result, a scheme of co-operative research work, on 
problems of direct and immediate interest to the Indust^, was laid 
down. It is hoped that the services of the Paper Pulp Section, working 
in dose co-operation with the Industiy, will be of greater ntility for 
the smentifio and continued growth of Pulp and Paper Industry in 
this conntxy. 


MECHARIGAL SUB-SECnON. 

This auxUiaty Sub-Section functioned most aatisbctoxily throughout 
the year under the guidance of Mr. Ram Das Tandan, the Mechanical 
En^ecr and B. B. L. Soksena, his Electricd Assistant. 

In addition to n large number of daily routine jobs and other petty 
jobs whidi cannot be booked in the work order register, there were 
600 jobs in aH which were completed during the year. Tho dectrio 
installation in the wQricah<q>s of the Economic Brandi, railway trucks 
and trade, lorries, firo appliance, boilers and thdr attachments, steam 
pipes and fittings, and plant attadicd to all Sections of the Economic 
Branch were all maintained in good order. 
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A neitr Famace TTiln tras erected for tlic Seasoning Section. 

Kcce8SBi7 changes were made in the disintegrator in the Paper Pulp 
Section to improve the grinding of bamboo to the desired quality. 

NeceBsaiy materials vrere made for preparing 4 timber-concrete 
beams and the beams were completed to the desired specification for 
Timber Testing Section. 

A new body was designed and made with the help of the Foreman 
of the Wood Workshops for the new Chevrolet Bus. 

The vaonnm cylinder in the Seasoning Sootion was fitted with a fani 
workable by a motor fitted outside. 

A sarkhi grinding mill was received and erected in tbe Minor Forest 
Products Workshops for grinding chaiGoa]. As a larger horse power 
motor was required to drive it, the 16 H. P. motor from the Iron Work- 
shops was erected in place of the H. P. which was fitted in its place 
in Iron Workshops. 

A log sinking device was made and fitted to the Log Pond at the 
Saw Mill. 

A new oentrifugal pump was received and coupled to bo driven by 
a 6 H. P. motor on the same bed. The pump was connected to the suc- 
tion and delivery pipe lines laid to draw water from the swnnmmg tank 
and to feed it to the boiler water treatment tanks. 
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GHAFTEB 7I.--GHEMISTRY BRANCH. 

The foUowing programme of work was ondeirtaken during the year 
under rqjort : — 

1. General study of the chemist^ and commoroial uses of the minor 
forest products. 

A. — Drugs : — 

1 . Plant inseoticidea. 

xi. Demsepp. 

iiL Tephmia purpurea and T. vilioaa, 
iv. Ilundulea suberosa^ 

Vs Vitexnegundcs 
vi. Stryehnos ntee^eomfos. 
vil. Ityrsine qfricam, 
viu. Artentma spp. 
xz ffyoseyamua puseilm. 

B. — Oils and Fhts : — 

L Lttsaea z^Janiea. 
iu Litsaea lanuginosa^ 


iv. JIfrita azedaraehm 
V. Cdastrus panieulata. 


C. — Oriier products : — 

i. Bombax malabaricums 

2. Study of forest soils. 

3. Miscellaneous enquiries 

i. Mnoresccncc in wood. 

ii. Estimation of arsenio. 

7 . As^Drugs. 

(i) Plant tnsecficidcs. — Investigations on plants r<qratcd to act os 
fish poisons have been continued. Of the«e, Zkirit elltptiea, D. wo/oc- 
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ecnsis and Caroeea {T^hroxia) vugifiiana, have definitely been estob- 
liahed to contain rotenono, tbe active principle, wbich is responsible 
for the insecticidal properties. The other constitnents such as deguolin. 
tcpbrosin, \rbicb are present in these plants in varying quantities, also 
possess the insecticidal properties but to a lesser degree. In order to 
form a correct estimate of the insecticidal value of such plants, it is 
essential, therefore, to take deguelin. etc., also into account and not 
depend upon the rotenone content alone. Hence it has become the 
practice now to evaluate all such drugs on the basis of their resin content, 
namely the ether solubles which contain deguelin, tephrosin, eta, rather 
than on the rotenone content alone. (Haller and La Forge, J. A. C. S., 
dd, 2416.) 

Yeiy little is known about the Indian plants which might jirove 
of insecticidal value. The following plants are reputed to act as fish 
poisons— Afitiam toxiearia Lesch ; Barringtonia acuUingula Oaertn ; 
Casearia graveolen$ Dais. ; Cleistanthus eoUinus Benth ; Corypha inn- 
hracuUfera lann ; Cyc^men persicum Miller ; Darns spp. ; Dioapyros 
paniculata Dak. ; Ddichandrone faleata Seem ; Entaia acandens Bonth ; 
Ef&nostachya moaryi Benth; Euphothxa tirwsaUi Linn; Flueggea Zen- 
copyrus Wight, ; Lasioaiphon mocephdbia Dene. ; Maesa indioa Wall ; 
MillMa atropurpurea Benth; Mundulea auberoaa Benth; Myrica 
nagi ; Oupetnta dalbergioidea ; Pitliecolohium bigeminum Benth ; Randta 
dumetarum Lam. ; Rhododendron harbaiim Wall ; S(^um indi urn 
Willd. ; Tephrosia spp. ; TncJnlia trifdliaia Bosib. ; Verhaacum tJutpsua 
Linn; Walau} a piscidia Eo^h, 

Of these, only a few namely Darns, Tepiroaiaa and Mmdulea auberoaa 
have been examined. In examination of these plants chemically, more 
emphasis has been laid on the total other solubles in the plant than on 
the rotenono content itself; since a plant, as discussed above, can 
possess insectimdal value even when no rottnone can be isolated but 
is otherwise rich in * resin * content (ether solubles). It is, however 
realised that in all oases the final test is the biological assay, nevertheless 
it can be said ihat the plants containing the * resin ’ constitnents and 
giving the colour test for substances allied to rotenone are likely to prove 
of insectacidal value. The above criteria have, therefore, been kept 
in view in examining the following plants. 

(ii) Derris spp.— It was reported last year that of the several species 
of Derris found in India only D, eUipliea^ collected in Amm g^ve lote- 
none, whilst in all others no rotenone oould be isolated and were veiy 
poor in ether extracts even though they gave the charactoristio colour 
reaction (Jones and Smith., Ind. and Eng. Chem. Anal. Ed. Y. 76 ), Jt 
was also reported that attempts to isolate other crystalline insecticidal 
bodies allied to rotenone (deguelin, tephrosin, etc.) were unsuccessful. 
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puiposes.'* Tqihrosia purpurea and 7. vtllcsa have eonseqnonily been 
exammed this year and the results are tabulated bolov. 


Spdelei. 

Xtbsr 

lolublet. 

Roteneno. 

T,pufpurta-~ 

roots (thin) a 

138 

nif. 

b 

0.69 

ft 

a 

081 

ft 

b 

000 

n 

T, tiJloia— 



roots 

OOS 

■1 

twigs 

0-74 

II 

T. Candida 

0 00 

II 


these it may be concluded that Tephrosia spp„ hitherto exa- 
nuned, ore useless os insecticides. 

(iv) Mundulea suherasa.^A sample of roots received from Badami 
range, Southern circle, Bombay, was found to contain 3-8 per cent, of 
moistme and 4-9 per cent, of ether solubles. Although no rotenone 
could bo isolated, the resins gave the chemetexistio colour reaction of 
rotenone and dcguelin leaxm. This speoies, tbcxeforo, although not 
as good as the Malayan Denis is likely to be of somo %’aluo as an inscc- 
ticidc. The aho\'e vicwi based on the chemical examination alone, 
is supported by the observation of Tattersficld and Grimingliam (Annals 
of Applied Biology (1932) 19, 2D3) who found that this species shows 
a definite activity as a contact insecticide. It would, therefore be 
worthwhile to make biological tests on this plant. 

(v) Ft'te nepunde.-^-Pieliminaty work on the constituents of the 
leaves of this plant, reported last year, showed that it contained a 
ciyBtnllino polyhydric alcohol m. p. 196®-198*C. Further examination 
of this Bubstonco and its chemical properties support the view that it 
is ft gluco-nomtoL The acid reported to melt at 220®-2r0. on further 
purification melts at 215*^-16® ; the drop in its m. p. being duo to its 
contamination with an allied add of an. p, 285®-87®C, The aohl m. p. 
213®-16®C forms the main bulk of the free adds and this has now been 
definitely identified as p. hydroxy honzoir add. and being an isomer 

possesses gcrmieiclat properties. The second acid m. p. 
184®-85®C reported last year, when further purified by JrcGt}*staIlisation 
melted at 200r201®C and its chemical and physical properties indicate 

£ 



x6 to be 2 : 6 diozy benzoic odd. A fbiid add ossodated wzfih tbe 
add m. p. 216M6”C has no^ been isolated and this like the fiist add 
is qwxm^y sdnble in cold water. It has amdtiiigpoiiLtof 285*-287”C, 
sublimes unchanged and bom its properties appea4S to be a hydzo^- 
isophthalic odd. 

Assodated with the glncoddal constitaent (basio lead acetate pre- 
cipitate) ate two other substances which baTe not yet 
been identified and farther work on these is in progress. The ^ncosidal 
substance itself, however, yidds on hydrolysis para-hydzo:^ benzoic 
add and glucose. 

(d) StT^nos nuaHwmiea.— In our previous work on the alkaloidal 
content of the seeds of Stryehnoa spp, we had overlooked the qaestion 
of the seasonal variation of the albldds in the seeds and this gap in 
our study has now been filled. The fruits collected from the same 
tree but at different time, were obtained from different parts of the 
Madras Presidency* Th^ were in different stages of ripeness, beguming 
when die seeds were just embryos and ending when they were folly 
matured. The analytical results have led to the following observations. 

1. Alkaloids are present both in the seeds and the pnlp even in the 

very early stages of their growth* 

2. As the seeds ripen the aUmlcndal content increases. 

3. During die process of ripening the pnlp loses its alkaloidal con- 

tents 

4. The alkaloidal content is highest in December. 

5. Once the bmt has opened and the seeds fallen out there is no 

fuifher diange in the alkaloidal content. 

6. The proportion of the alkaloid is independent of the mze of the 
seeds* In proportion to their weight the small buttons are as ziob in 
the alkaloidal content as the bigger ones. 

These observations ore tentative but to confirm them a very much 
bzger number of analyses will have to be made. 

(vii) Jltfrstneafncana, — ^During a search for indigenous drugs r^ted 
to be of value as anthelmintics the ohemistiy of the active ooustituents 
of the berries of Af. afiieana [vem* BArang belong^g to the famOy of 
Emlbdia ribes (N*. O. lilyrsmacea)] was studied* E* ribes also is called 
EAtang in ffindj and in ’ hingnfiT no distinction is nuide in the seeds of 
the two species, the only apparent difference being that the berries of 
£. ribes are bigger (}”) than those of the II. afrusana. 

The dried berries on estraction gave a CE3rsta11ine material of golden 
yellow colonr whidi has been identified as embelie acid, through pre- 
parafion and identification of its many derivatives. Along with the 
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colonzing matter is deposited a white CTTStallmo snbstaiico, speoially 
when the djo is extracted with rectified i^irit. The white crystalline 
substance is insoluble in most of the organic solvents and oi 3 ^ 11 i 8 eB 
out from hot water in prisms m.p. 328^-30^0. This has been identified 
as d. querciiol 

(viii) Indian Aricinisia . — It was reported in 1932-33 that the Eutram 
^ffemtsia cultivated in Dohia Dun divided itself in two sub-forms, the 
only distinction between the two being that one produced the flower 
heads early in June while the other did not show ony flower heads till 
late in the year. It was consequently suggested that tho one flowering 
late was the oiigmal form and the earlier flowering one was tho acoli- 
nutised form. The some observation has now been made in the Eadimir 
Artemisia, Tho Eoshmir Artemisia has now properly established itself 
in cultivation and instead of the tuo forms stated above there is only 
one form but it flowers twice a year and consequently has two periods 
of ma ximum santonine content, namely June and December. The 
r^lts tabulated below when put on graph show two parallel curves, 
vts-, oue firom February to July and the other from August to December, 


Tiuo o( ooUcotion, 
veolci. 


4 th Avgut 1 D 33 . 
4 th October 1038 
letDeoeaiber 1038 
IstJaauniy 1094 . 
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1 st Jono 1034 
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Ist Jidy lost 

let Aiignst I 03 i . 
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Bnds on^. 
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Ditto. 

Ditto. 

IVorii leaves. 
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Buds. 

Earhr mins drcjuiod tho buds. 
Ditto. 

Fresli yonng shoots. 


Hyoscyamit puBolus Linn-Pctusal of tlio literotoro bIiowb 
Hint tliiB ^0108 has not been nrorkod for its nlknloidnl content A 

ll™. j’ Phnnnacopoiia tbe H^cyamua 

leaves should not contain under O-S per cent, of the totoffloidi 
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H^eyamuB or Henbane is one of those plants Trhioh thrives vcr^ well 
in NorihenL India and the alkaloid content increases on cultivation. 
It iS| therefoxei encouraging to &id a wild q>ecieB so zioh in the olkaloidB. 


7 . B. — Oils and Fats. 


The study of the Lauzuoeae fats has been in progress for the last 
few years with a view to finding the possible indigenous source of laurlo 
acid The fat of Actinodapkne as an indigenous source of lanric 

acid has already been pointed out. In view of the fact that sodium 
lauryl sulphate is coming into considerable prominence as a base for 
new dete^nta, an opportunity is taken to suggest that this aud the 
siinilarly constituted fats of the lAtsasa spp. (N. 0. Lauraceae), over 60 
varieties of which are known to be found all over the countiy , could serve 
as better raw material for the purpose than the coooanut and palm 
kernel oil (trilauzin content under 60 per cent.) employed at present. 
This is apparent from the high trilaurin content of some of these lauiaoeae 
fats, namely Actinodapkne 96, Litsaea sA^era 96 and X. lanuginosa 
70 per cent. Recent work on new detergents has riiown that the alkali 
salts of lauryl sulphate possess certain properties nhich from the pcnnt 
of view 05 detergents are superior to those possessed by ordinary soaps. 
For instance, the amount of sodium lauryl sulphate required for wariiing 
is practically independent of the htpripMa of water, whereas the amount 
of the ordinary soap required to do the same work increases rapidly 
Tilth the hardness. This is because its calcium and magnesium salts, 
unlike the calcium and magnesiem salts of tiie fatly adds of high mole- 
eulax weight are themsdves good sudaents and good detergents. Fur- 
thexmore, sodium lauryl sulphate is not eerily affected by salt as ordinary 
soaps are and performs as well in sea water as in tap water. 

This work has now been extended to a fdv more of the ^tsaea app. 
growing locally and Litsaea lanuginosa^ L. segJanica and Cinnamomum 
eamphora have been investigated during the period under review. 

(i) Litsaea zqfianica Nees.— Syn. X. umhrosa Rees* vem. Shurur 
(Jaunsar), is a moderate sized evergreen tree common in Jannsar and 
Tehri Garhwal 4—7,000 ft. The berries yield an oil which is used for 
burning purposes and is considered by the hill pecqtlo ns a aq>ceific for 
itches and other ridn diseases. The berries give 36 per cent, of the ofl 
having the following constants — 

Ci^onr Imnni 


SpccUic gnTity at SS^G 
Refnetive mdev at SS'C 
Iodine value (Hanu^ . 
S%poni6eatien value 
Ace*>l value 
Rehner valno • , 

Add value ... 
UB'«apoatSablo natter • 
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383 
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06 

6*0 poremt. 
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Tho lAtiaock teylanita fat reported last 7 ear had bcea obtained from 
the beiries received from Bangalore. The present fat has been obtained 
from tbe Jannsar lAtsacas and appears to be slightly different in its 
constituents from the Bangalore species Work on tbe isolation and 
identification of the constituents is in progress. 

(ii) lAtsaea lanuginosa Necs. — It is a moderate si/ed tree with brown 
bark found in Dchini Dun, Jaunsar and Tshri Garhwal. The berries 
gave 91 per cent, of kernels wbioh 3 ^eldcd 38*5 per cent, of a pale yellow 
oil under hydraulic prossuio and a further 13-5 per cent, on solvent 
extraction. The oil sets hard on cooling and then has a m.p. 37*'^8*'C 
and an iodine value of 30. The fat when ground with alcohol Loses 
most of its colouring matter and tbe unsaturoted constituents, giving 
a nearly colourless fat of iodine value 6”5 and m.p. 41^-44^C. This 
indicates a largo proportion of irilaurin in the fat. 


(iii) OiniimnaniUTn camphora Linn. — ^The camphor seeds were collected 
locally. The oil bad the following constants 


Contistoaq^ . 

Colonr 

SpooiEo gravity at 26*C 
fiofraotivD indox at 25H3 
fiaponSflcation valae 
lodina volno (Hdhub) 
Aootyl value 
Bdinor value . 

Aoid value . 
Uxuaponiauble matter . 


Tirni 

Yellow 

002CO 

1*4442 

272-S 

4-C 

1-8 

010 

1-4 

0-7 per cent. 


The work on the isolation and identification of the constituent acid 

is in progress. 

(iv) azedoTat^i Linn. — ^Tho Persian Lilac.— In view of the 
reported mediomal value of the leaves, fruit, etc., of this tree and its 
similarity to the famous Neem tree {Atadifa<^i(a iiidica) its oil has been 
examined. The following ate tlio characteristics of the oil 


Moistnio in the konuda 
Oil m the kamola . 
Colour 

OonaiateiDOj • 

Optical rotation • 
SpBoiOo gmvity at 26*C 
lod&wvaliio (Haoua) 
Saponiacatlon valco 
Acetyl value • 

Behncr value 
Add value • . 

Untaiuoniaablo matter 


8*2 per cent. 
33 per cent. 
Bark brown. 
Xbin. 

^t7. 


00102 

136*8 

1U<3 

33*8 

02*0 

23-4 

1*0 percent. 
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Cfhemioal constantB of lilie mixed fatij adds of tbe oil — 


ISeBameleeidBWd^ 380*S 

lodliiB TBlna (Bbiiiib) 666 

Sfttamf ed adda per cent. 

'Dustniated seids 9i-l „ 


The oQ appeals to be a mixtaie of the ^jcendes of palmitic, stearic, 
deio and linoleio acids. It is a d^ing oiL 

(▼) CkJastruB panicufaCa W3UL— The mlfEomits seeds known as the 
* B]a(& oil ’ is used in Cejlon as a nerve stimiilant. It has also been 
zepottedtobea^soreieignxemedyinBeri-beri'. Ih view of the reputed 
Tnedi fwtinl ptopeirties of both the oil and the seeds the <diemical ezamina* 
tion of the kemd ml was undertaken. The data so far collected is 


reported below 

UbiitnrB la tbe bond 4-Sper eeal. 

OUtotlwljerndsty feL pt cari on , . 206 n 

TotsloninthaLBciuls 600 „ 

Braun. 

8peeifioeiaiTafyBtS0”O 0-B701 

Bebaetira index at 20*C WOOS 

ScpomScattoaTBluk 265-4 

Iodine valne (Hanu) 64*4 

Addvalaa 26^ 


Chemical CQDstants of the mixed tatly adds of the oil — 


lEumndbonluirei^t < 
lodEno Talno (Hanna) 
Satnratedadda • 
Huataxated adda 


23&8 


994 

SOeper cent* 
69-6 „ 


/• C^’^^ther proJuds, 

Bamhax maldbancum.’~^lt is a tree of great economic value since it 
yidda a variety of useful ptodocts. An account of this is recorded in 
the Bictbnaiy of Economic Produefa of India Watt, but siiice that 
tame mote urioimation has accumulated regarding the properties and 
possible uses of semtfZ (B. fnaZobarieum) which has enhanced its value. 
Ih some quarters, however, exaggerated estimates are bring put forward 
legazding its comiiiercial poasibilifies. It has, therefore, been thought 
dcdzable to bring together all tiie available infootmaticin regarding these 
products 60 that a more conect estimate about their economic value 
may be foinned. Bp-to-date information about the wood ; the floss 
(kapok) ; the seed ^ ; the seed cake ; the gum (niodtartu) and the 
roots has been gathered together and inooipoiafedin a paper published 
in the Tudiau Foreater. The tap root has also been investigated ainoe 
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tlie propeildeB of tho «emtil loot are desccibed in tiie indigenous system 
of Tnpfliftfnft in glowing tenns. The ohemical analysis, howevcTi do not 
folly support the olflims made by tho Ayurvedic medicbe. The only 
substance that could impart to the root its medicinal property appears 
to be the pho^hatido which it contains. But it is interesting to note 
that eemul like the roots of Asparagus adsoendens and of CliloT(^Ti:gtwn 
ourendinaceuiiii is also highly mucdlaginousa It is possible that the 
mucilage acts as a demulcent tonic. 

2 . Forest Sails* 

Blade JeaUar soils from Ghichawatni (Punjab) and Sindh, seashore 
soils from tho Cochin Harbour, JJsar soIIb from the United Provinces 
have been examined besides the soils from the experimental plots in the 
Institute. 


3. MiscAlaneous Enguiries* 

(i) Fluorescence of uood under Ultra Violet light. — ^It has boon known 
for a long time that aqueous extracts of certain timbers (Aeseulus hip^ 
pccastanum, Fnmnux excelsioi, Plerocarpus spp.,ctc.) exhibit fluorescence 
when viewkl in sunlight. This phenomena, however, is not general 
but is restricted only to tho extracts or infusions of tho bark or wood 
of certain q>ede8, which by themselves sddom show any fluorescence, 
w'hen viewed in sunli^t, as such was never considered as a definite 
criterioa omongisb the phydcnl propertica of limber. Fluorescence, 
which in a largo number id. substances both organic and inorganic is 
weak and indefinite in the sunlight is greatly intensified when viewed 
in Ultra Violet light ; and bodies which exhibit little or no fluorescence 
when viewed in the sunlight begin to show brilliant and often charac- 
teristic fluorescence under this light. It is thus a new aid to analytical 
work. Hithcito, the application of this method to the study of wood 
has been veiy scanty and, therefore, an extended study of this subject 
lias been made on Indian timber, using wood blocks, powder and their 
extracts in common organic solvents. In some of the species tho fluores- 
cence is very striking and it is believed that a systematic study of this 
phenomena, correlating the nature of fluorescence with constituents of 
timber and its anatomical structure may povo of value as an aid to 
identification. 

More than a bundled ^eoimen of Indian timbers have been examined 
and most of these have been found to fluoiosce under ultra violet light. 
Different woods &owed different fluorescence, tiio colour ranging from 
snuff brown to violet with practically all shades of oiangc, yellow, green, 
blue and indjgo between these extremes. Intensity of fluoiesocnoo, 
however, is not restricted to any particular port of tho wood. In some 



6S 


caseB tile heaztwood flaotesoes more bzilliantiy tiian the sapvood, and in 
otiieia xeverse is the ease. Then again, in many cases the colonr of 
dnoEesoence in sainrood and heartwood is altogether different. The 
colour of fluorescenoe esfaibited by \rood blocks and wood powder was 
more or less identical but, in many cases, the ea:txact shows a different 
flnoiesoenGe* 

The colonr and nature of flnotesopnee eadiibited by a timber is ap- 
parently dependent upon the proportion and distnbution of its con- 
stituents, such as starch, colonxing matter, gums, zesius, etc., and it 
has already been noted by different workeis that these constituents 
show different fluorescenoe under ultra violet light. For instance, 
stoxtii gives a blue flnorGseenoe, colouring matter a yellow, resins oraiige 
and so on. The study of fluorosoenoe of wood under ultra violet light 
has thus opened up the possibilities of locating these substances in 
different parts of the wood. To ertend this study efforts were made 
to locate the constituents which are responsible for fluorescence in 
Albizzta letteh. Heartwood of tbis qiemes shows bright orange colour 
alternate with reddish brown iin^ and the sapwood light blue. For 
ezommation, a section (3'Xl|'X^') containing both tlio heartwood 
and the sapwood was out and snocesaively extracted with petrolomn 
ether, solphuBC ether, chlorofoim, acetone, leotificd spiiit and finally 
with wato. After each extraction, the piece was dried in vaonum 
and studied under ultra violet light alongside the oompaiisou block 
to notice if ai^ change in the oolour and depth of the fluorescence had 
been produced due to the loss of any of its constituents, by the solvent. 
Fetrolenm ether, sulphunc ether and chloroform produced no effect, 
but acetone and alcohol removed the orange colouring matter. That 
is to say after oomplete extraction with rectified sprit the orange rings 
disappeared altogether and the solvent began to show deep orange 
fluorescence. The blue colour still remained but this was more or less 
completely removed by oxtmetioa with boiling water, thus showing 
the carbohydrate nature of the deposit. 

In txjmg to differentiate between Diptmoarpus tuberculaliu and 
other varieties of Dipierocarpua with the help of ultra violet li^t it 
was noticed that freshly out surface of the former showed a diatinot 
blue ^olot finoresoence whereas the other varieties showed little or no 
snoih fluorescence. All the specamon examined, however, were old and 
dry. Recently a freshly cut green log of Dipterocarpus iuberculatua, 
which hod been exuding a large quantity of oleoresin, was examined 
under ultra violet light. It was observed that the entire surface of 
the wood showed the dharaotoristio blue-violet fluorescence and tiio 
oleoxesiu also showed the same fluorescenoe. From this there is ground 
to believe that the oleoresin is responsible for the oharacteiisiic fluoies- 
conoe of DipUrocarpus iuberculaius^ Since the other varieties of Hip- 
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Urocarpus contain tbej mnoh less of oleoredn, they show comparatively 
feeble or no fluorescence. 

(ii) Estmation of arsenic in ivood . — It is well known that the ostima^ 
tion of very small quantity of oxsenio is best made by the Bcr^^lius 
liTftTab Method, but it has been noticed that this method is not of general 
application especially when arsenic is to be determined in presence of 
copper agents. In work on the determination of arsenic 

(of the order of 0*005 pot cent.) in wood treated with arsenic copper 
salt solutions, this difficully was felt and it was noticed that in certain 
cases the results were deflected by as much as 50 per cent. This led 
to the search for factors that might be icspon&ible for this deflection. 
The first thing looked for was tho possible disturbanco due to the presence 
of the oxidising agents, such as pottosslum dichromntc \rhich is present 
in tho wood preserving salts or tho nitric odd and the oxides of nitrogen 
which are left over when tho wood is digested with this add for analysis 
and tho complete removal of whidi is a lengthy and tedious affair. The 
second factor responsible for tlio low arsenic result was found in copper 
sulphate which is present in the mixture. From this it \vas concluded 
that Marsh’s method cannot he followed to get accurate results in such 
oases and loforenoe to the chemical literature on the subject indicated 
that such conclusions wore correct. It was, therefore, attempted to 
determine the best method for the estimation of aisemo when present 
along with copper salts and oxidising agents. Several well-known 
feethods were tried and tho standard sulphide method, with slight 
modifications to suit our purpose, was decided upon. This method 
with a little care can give results of an accuracy of 0*6 per cent* error. 

Mtscdlaneous Enquiries. 

A large number of analyses of various substances were undertaken 
on behalf of the officers of the Institute and the forest officcta. Parti- 
cular mention may be made of the foUowiug 

Casein Cements, Glues, Sandal wood oil, Bosha grass oil, drugs 
and faiwniw materials. 
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88 
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Ufe m Forest SoQs {Indian Faniter, April 1934). 
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1934). ' 

ion eoneeatmtion in Forest 8oib (incfi'an 
Forester, Juty 1034). 
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Use of Baper Tubes m Flantmg Work (intftdn Forester, 
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Beesox^ C. F. C. • 


Beeson, 0. F. 0. . 
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“ North-West Frontier Brovioeo reicst 
{Indian Fersater, July 1034). 

^ A ***' «lyiog.off of Sal (Indian Fartshu 

August 1034). ' 

DefoJtolon [Iniin iWr, 

A nov Indian Aiooies of Airaetoeerous (OoL J/imeit. 

lomdae). IStt^, Vid. 4, Ft. 3^ 1030, pp. 

Un some Colcon^tis Larvae iim Uganda. hi 
FntomcicffieatFeseareh, VoL 26, 1031. pp. IdO.®). 


Fukmnn, a B. . 
Ttovor, a G. 

Mukat Behari Ba imds 
Trover, a G. 


Setantf. 
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Chowdhniji K A. ■ .A fovil duotylcdnnona wood Irom Asmin. (CvmnI 
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1034} 

Pontambdjir. S. V. and Utduation of Indian Aeotna (Indian Forester. Koi ember 
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Ghom. TP. ■ . Bombax mdhbancam {Indian Forester, Februaiy 1036). 

Pantambeliar. S. V. and Some Indian Acorn Oib (Qirercvs inoana. Kosb.. 0* 
Kri«biia> 8. difatofO. LmdL. and Q. tier. Linn). {Jour, Ind, CAcn. 
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Pantambebar. 8. V. and ActiflodapAne Pat as a parent matcnal for a now deter- 
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Sohhttler, B. 1034. p. 010). 
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APPENDIX n. 

FUBLICATIOIIS OF IBE FOBEST BESEABCE INSTITUTE, 
DEHEA DUN, AVAILABliE FOB SALE. 


I.-BOLLETINS (OLD SERIES). 

Fmci 
(OToluelVQ 
of pouMoff* 
poBtace. 
etc.]. 

Ra. A. T. 

*4. Fieus eliuliea ; its natural growth and artificial mopagatlon, with a dca* 
crivtion of tbo method oi taping the trro and of the j npaiation of Ita 

ruDber for the naihctp ly £, M, Coventzy 0 12 0 

WG. llemorandnm on Uechonical Testa of some Indian llmbez*. by W. H. 

Eveiott 020 


II^LEAFLETO-(^ » out oj prfaM 
lllw-PAMPHLETB. 

*5. 37oto on Porcot Eescn'utlon in Batina in the Intcresta of an Bndangfrcd 

Water^epp^, hjr A. Rodger 

*8. Koto on the ColIocUon of Statistical Bata nlatlnc to the rrindnal Indian 

a iccies, hy A. M. r. Caccie 

08 ohoiniig the l*iopic«s In R'oxl ing-rians in the rnnince^ outside 
tho Madras and Bemhay PKsidinolcs vp to Oiat December, 1008. hr 

tho same author ' 

•10. Kofo on Bnimeso l.era Wood {LageretnmiQ fomcnltea, by R, S. 

•10. Nrta tm tto Best Season for Connee relhngs of Teak (TcefoRff'gnmdta), by 

Me Do UOlD 

IV^BUUETIN8 (NEW SERIES). 

1. 

2 . 

• 8 . 

6 , 

• 0 . 

•7. 

• 8 . 

• 0 . 

10 .: 

• 11 . 

12 .: 

•18. 

•M. 

♦ifi. ; 


J ni 101110 AHOiaU WOOOS DV fOEOa y inwh 

j^oranduD m Elutatlona in Burma, by F. a. Lcoto , 
on Ui^olBti\o StTcngth of Matural and Bluitation-Giown Teak 1 
Bomia, oy H. 8. Pearson • . , , 

’'“*** Bi»k-BMer(IWfcii. riUeirfn^pyi). by E. I 

JImonraiwna oa lb. OU-V ahio of Eondal. }nr Ibiran Sinoh 

on tbo Cbemtotiry and IVad* rorm. of lac, by tbr ramo ontbor 
Teat • iritb Sal Seed {Shma rotmtla], Iqr B. S 

^ ^ (hiilfoiiia pJreafs ‘of the 

A AiWh 1D07-.1911, by R. So Hole 

^ CasuoTina Tn*ect Pests of Madras, ly V. Snbra- 


10 0 
0 10 0 

0 10 0 
0 2 0 
0 i 0 

0 2 A 
0 10 0 

0 4 0 

0 2 0 
0 2 0 
0 3 0 

0 2 0 

0 X 3 

0 3 0 

011 0 

0 4 0 

0 fi 0 

0 3 0 

0 3 0 
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IV^-BULLEHNS (NEW 6ER|EB)-«(mfi. 


Vnsx 
(exclusive, 
^ packli^ 
poitase» 
elru). 
Re. Mm Tk 


*ie. 27otoflnGaiBliur(<^cri*>aarterea,BoxV.),ljA.Rodger • 

*17. Xote on Bye 6 al or Vengei {Ptaacarput nawpivn^ Roxb.). lyr the enme 
enthor •••••••••■. 

*18. 27ota on Ealn or Saj (Tcrmifialia foneRloea, W. end A.), hy the aame 
Buthor ••••••••■.• 

*19. Xbte on Benteak or Xone Wood (JegewfioeBifg Imnelelo, WelL), far the 
nine author . 

* 20 . Note on Baiidan (Ouganta JaTbergieMut Benth), hr the eame antte • 
* 21 . Nbtaon Dbauia BaLh (Atincisnielaf^oKa, Wall.), ^ the lanw author . 
*22. Xota on the Caiun and Roeeta of the Brought cd 1007 and lOOS on the 
Sal Foitp^ of the United F^onnoes, l |7 R. S. !E^Eom ... 
*23. Roto on the Picpaxatioii of Indian Forrst riaraa andrBcRriptlva Uata, 
R. S. Hole 

*24. Xote on l^npcntines of Pknue IhtuyOf Pfaii# ncrfaeii and Anva csccln, 

i)y Puran Singb . . • • 

*25. Berclopment of the (hiliaa of GnaBcs, I 7 R, 8 . Hole • . . • 

*26. Rote on Che Reatn Indn^tiy tn Knmann, hy B. A. SnyChlca 
*27. Rote on Blaokvood {DaJberyta Jaiifoluh RoxK), hy £. Beii«Un . • 

*26. Rote on Bbauri (koyerefro^te jsoref^ofo, Rox^), ly the same author • 
* 20 . Rote on Sundri limber (Hcrtrf(ratBiPor«Laiiu),lnrR. 8 . Peanon 
*30. The Compilation of Girth Inoementa fnm Sample Plot iTeasuxementa, 

hy R. & IVom 

*31. Rote on Indian Sumach (RAua cefinva, Idim.), by Pniaa 611 ^ • 

*32. Rote on the Burma h^yrooalaaa or ** Fanga frnita^* aa a Xhiu^mg hlaterlal, 

hy Pnran Slqgh 

*31. Rote on an Rnqidiy hy the Ooremment of India Into the Relation bet- 
uren Foceata and Atmo^erio and Soil Mbbtuio in Ihdla, by U. 

HiU 

*31. Rote on Red Saaden (JVrroeaipar aaafaltntit, Lhm. f.), by T. A. White- 
head ■ ■ . ■ 

*35. Rote on Babul (Acacia araSiea, Willd.), by J. B. Maltland-Eiman • 
*36. Rote on Kokan or Inmpatfa limber (Budhanpa coaneralieidM, Ham.), 

by R. S. Peanon 

*37. Rote on the Gontraetlni and Warping xrhidi takes place in Piavc leapt* 
/ofia timber srhBe acaaomnir, by the fame author • • . • 

*36. The Chnstmetion of Ckleaicoiu Operenla by liongieom Lariae of the 
Group Ctranhyetrl (Coleoptm, Oenmiyefdae), 1^ C. P* G. Beeson • 

*30. Rote on HoUong Timber (Bipfcroearpvf pifoM, RoTb.}, by R. & FCarh 
son . . ■ • . 

*40. Rote on IMnuu, Aibar or Jand Wood (koperrtreeniaifer-iveiffflc. Rets.), 

1 y the cane author 

*41. Xote on Welchtc of Seeds, brS. H. Howard, Revised ly H. G* Chamjdon 
*42. Rote on Haldu (AAina eord^offo, Hook, f.), by d E. C. Cos • • 

* 11 . Rote on Bdina irodiVr. Roxb., by the aame author .... 
*44. Rule on Seuud or Getton Wood (Ben&ox faalaforievm), by the aairr 
author 

* 11 . Rote on the Hiceenaneeus Foresta of the Knrasun Bhahar, by IS. A. 
Smy^bi^c ........... 

*40. Rate of Growth of Bengal Sal (Aloreo ro&u#la), 1 Qoality, by 8 . 2L 
Ho^rard 

*47 VoilutaeTab 1 >*c and FennFaetors for Sal (Slorro rotortc). by the Mne 

author 

•41. Role on Kindal (Ttrrtnotia ponknTctP)^ ^ R. 8 . Praf«on • • • 
*40. Rote on Tblrgan (If osm odorufa, Rosb.). ny A. Rodger . • ■ 
*50. Rote on Goijnn or Kasyln (i>»yfrreMrpu> rpp.), eenplted by W. 

Robertran 

* 5 K An InvertIgaClott of certain factors concerning the Resin*tap|-lng In- 
dnatty InPiniicleryffclis, ly ILG. Champion « • • . 


0 3 0 

0 4 0 

0 6 0 

0 3 0 
0 3 0 
0 4 0 

0 6 0 

0 4 0 

0 2 0 
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APPENDIX IV. 
An’KUal Fobm No. 24. 
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APFBMDIX 17— could. 

AmnuL ItoBH No. Sir-eotUd. 
Eobest Rebeabor iBsnrtTEE — could. 


Summary of Bmenue and Sa^iendavn during 1 34r35 — contd. 
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J^PPEHDIX IV— flowM. 
AnavAi. ¥oiiK No. 24r-«>ndi. 
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